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(54) LIQUID CRYSTAL DEVICE, ITS DRIVING METHOD AND DISPLAY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal device having excellent 
display characteristics and high reliability and its driving method as well as a 
display system. 

SOLUTION: Analog switches TFTs 20-11 to 20-nm divided by (m) piece each 
into (n) blocks are connected to signal lines. First wirings 22-1 to 22-n are 
connected to the gate electrodes of the analog switches TFTs 20-1 1 to 20- 
nm and block selection is executed. Second wirings 24-1 to 24-m are 
connected to source regions and data writing to the signal lines is executed. 
The shift quantity of the threshold voltage is made smaller and reliability is 
improved by applying input signals below 5V on the source regions of the 
analog switches TFTs 20-1 1 to 20-nm. The analog switches are arranged by 
half quantity each above and below to form the comb tooth wirings. Data 
drivers and scanning drivers are packaged on the same side. 1 H common 
swing inversion and 1 H 4 value gate inversion driving are executed. The 
penetration voltages &utri;Va f &utri;Vb of the analog switches TFTs 20-1 1 to 
20-nm are corrected. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, M analog switch transistors which are connected to said 
M signal lines, make m adjoining pieces 1 block, and are divided into n blocks while being formed of a thin 
film transistor, The 1st n wiring which makes common connection of the m gate electrodes of an analog 
switch transistor which are contained in the same block and adjoin, The 2nd wiring of m which makes 
common connection of the source field of n analog switch transistors which are contained in a different 
block and do not adjoin is included. Liquid crystal equipment characterized by making into less than 
[ 5V ] the amplitude of the input signal supplied to the source field of said analog switch transistor 
through said 2nd wiring. 

[Claim 2] Liquid crystal equipment characterized by really forming on a glass substrate in claim 1 while 
forming said pixel transistor and said analog switch transistor by the thin film transistor of 
polycrystalline silicon. 

[Claim 3] Liquid crystal equipment characterized by considering wiring resistance from each output 
terminal of the data driver which supplies an input signal to said 2nd wiring to the source field of said 
analog switch transistor as abbreviation regularity in claim 1 or either of 2. 

[Claim 4] Liquid crystal equipment characterized by having connected the signal line of eye watch (2L- 
1) to the analog switch transistor which arranges said analog switch transistor a moiety every in claim 1 
thru/or either of 3 to active-matrix area the top and the bottom where said pixel transistor is arranged, 
and is arranged at either a top and the bottom, and connecting a 2L position signal line to the analog 
switch transistor arranged on another side. 

[Claim 5] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and M signal lines connected to the source field of said pixel transistor while 
intersecting this scanning line, While being formed of a thin film transistor, it connects with said M signal 
lines. M analog switch transistors arranged a moiety every at active-matrix area the top and the bottom 
where said pixel transistor is arranged are included. The signal line of eye watch (2L-1) is connected to 
the analog switch transistor arranged at either said active-matrix area top and the bottom. A 2L position 
signal line is connected to the analog switch transistor arranged on another side. Liquid crystal 
equipment characterized by mounting at least one scan driver for supplying a signal in the gate 
electrode of at least one data driver for supplying a signal to the source field of said analog switch 
transistor, and said pixel transistor the same side of a liquid crystal panel. 

[Claim 6] In claim 5 in the side of either the left-hand side of a liquid crystal panel, and right-hand side 
The 1 st data driver, a scan driver, and the 2nd data driver are mounted sequentially from a top. The 
circuit pattern which connects the analog switch transistor arranged at the active-matrix area bottom, 
and said 1st data driver, Liquid crystal equipment characterized by forming in the vertical symmetry the 
circuit pattern which connects the analog switch transistor arranged at the active-matrix area bottom, 
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and said 2nd data driver. 

[Claim 7] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, M analog switch transistors which are connected to said 
M signal lines, make 1 block m pieces not adjoining, and are divided into n blocks while being formed of a 
thin film transistor, The 1st n wiring which makes common connection of the m gate electrodes of an 
analog switch transistor which are contained in the same block and do not adjoin, The 2nd wiring of m 
which makes common connection of the source field of n analog switch transistors which are contained 
in a different block and adjoin is included. Liquid crystal equipment characterized by making into less 
than [ 5V ] the amplitude of the input signal supplied to the source field of said analog switch transistor 
through said 2nd wiring. 

[Claim 8] Liquid crystal equipment characterized by really forming on a glass substrate in claim 7 while 
forming said pixel transistor and said analog switch transistor by the thin film transistor of 
polycrystalline silicon. 

[Claim 9] Liquid crystal equipment characterized by considering wiring resistance from each output 
terminal of the data driver which supplies an input signal to said 2nd wiring to the source field of said 
analog switch transistor as abbreviation regularity in claim 7 or either of 8. 

[Claim 10] Liquid crystal equipment characterized by having connected the signal line of eye watch (2L- 
1) to the analog switch transistor which arranges said analog switch transistor a moiety every in claim 7 
thru/or either of 9 to active-matrix area the top and the bottom where said pixel transistor is arranged, 
and is arranged at either a top and the bottom, and connecting a 2L position signal line to the analog 
switch transistor arranged on another side. 

[Claim 11] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train. The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, While being formed of a thin film transistor, it connects 
with said M signal lines, and M analog switch transistors which make m pieces 1 block and are divided 
into n blocks are included. Said pixel transistor, Liquid crystal equipment characterized by really forming 
them on a glass substrate while forming said analog switch transistor and the scan driver circuit for 
supplying a signal to said scanning line by the thin film transistor of polycrystalline silicon. 
[Claim 12] Liquid crystal equipment characterized by forming said scan driver circuit in claim 1 1 with the 
shift register of the dynamic mold which consists of the same polar thin film transistor as said pixel 
transistor and said analog switch transistor, or a static mold. 

[Claim 13] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train. The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, M analog switch transistors which are connected to said 
M signal lines while being formed of a thin film transistor, make m pieces 1 block, and are divided into n 
blocks, The seal section of dual structure in which 2nd at least one enclosure area where it dissociates 
from the 1st enclosure area, and a gas is enclosed was established is included, the 1st enclosure area 
where a liquid crystal ingredient is enclosed — and — this — Liquid crystal equipment characterized by 
forming said analog switch transistor or this analog switch transistor, and its wiring in said 2nd enclosure 
area. 

[Claim 14] Liquid crystal equipment characterized by the thing of the active-matrix area where said pixel 
transistor is arranged for which said 2nd enclosure area was established in a top and the bottom at least, 
enclosure opening of a liquid crystal ingredient was prepared in either the right-hand side of active- 
matrix area, and left-hand side, and said analog switch transistor has been arranged the moiety every in 
the 2nd enclosure area of an active area top and the bottom in claim 1 3. 
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[Claim 15] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, While being formed of a thin film transistor, it connects 
with said M signal lines. M analog switch transistors which make m pieces 1 block and are divided into n 
blocks are included. Liquid crystal equipment characterized by covering said analog switch transistor or 
this analog switch transistor, and its wiring by the insulator layer at least with a dielectric constant 
lower than a liquid crystal ingredient. 

[Claim 16] Liquid crystal equipment characterized by covering said signal line by the insulator layer at 
least with a dielectric constant lower than a liquid crystal ingredient in claim 15. 
[Claim 17] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, While being formed of a thin film transistor, it connects 
with said M signal lines. It is the drive approach used for the liquid crystal equipment containing M 
analog switch transistors which make m pieces 1 block and are divided into n blocks. The amplitude of 
the input signal supplied to the source field of said analog switch transistor is made into less than [ 5V ]. 
The drive approach characterized by reversing the polarity over said input signal of this 
counterelectrode potential for every 1 horizontal-scanning period when potential given to the 
counterelectrode of the pixel electrode to which said pixel transistor is connected is made into 
counterelectrode potential. 

[Claim 18] The drive approach characterized by establishing the period which makes said analog switch 
transistor turn off in a level blanking period in claim 17. 

[Claim 19] The drive approach characterized by establishing the period which is made to turn on said 
analog switch transistor and gives given potential to a signal line after reversing the polarity of the 
potential given to said counterelectrode in a level blanking period in claim 17 or either of 18. 
[Claim 20] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, While being formed of a thin film transistor, it connects 
with said M signal lines. It is the drive approach used for the liquid crystal equipment containing M 
analog switch transistors which make m pieces 1 block and are divided into n blocks. The amplitude of 
the input signal supplied to the source field of said analog switch transistor is made into less than [ 5V ]. 
When becoming non-choosing potential after giving the 2nd potential with potential higher than selection 
potential, non-choosing potential, the 1st potential with potential lower than this non-choosing potential, 
and this non-choosing potential to the signal given to the scanning line and maintaining this 1st potential 
during a fixed period from selection potential, The drive approach characterized by changing the case 
where it becomes non-choosing potential after maintaining this 2nd potential during a fixed period from 
selection potential, for every scanning line. 

[Claim 21] The drive approach characterized by establishing the period which makes said analog switch 
transistor turn off in a level blanking period in claim 20. 

[Claim 22] The drive approach characterized by establishing the period which is made to turn on said 
analog switch transistor and gives given potential to a signal line in a level blanking period in claim 20 or 
either of 21 after changing to said the 1st potential or said 2nd potential. 

[Claim 23] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, While being formed of a thin film transistor, it connects 
with said M signal lines. It is the drive approach used for the liquid crystal equipment containing M 
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analog switch transistors which make m pieces 1 block and are divided into n blocks. Said analog 
transistor is arranged a moiety every to active-matrix area the top and the bottom where said pixel 
transistor is arranged. The signal line of eye watch (2L-1) is connected to the analog switch transistor 
arranged at either this active-matrix area top and the bottom. While making into less than [ 5V ] the 
amplitude of the input signal which connects a 2L position signal line to the analog switch transistor 
arranged on another side, and is supplied to the source field of said analog switch transistor The drive 
approach characterized by reversing the polarity over this counterelectrode potential of the potential 
given to the signal line which adjoins when potential given to the counterelectrode of the pixel electrode 
to which said pixel transistor is connected is made into counterelectrode potential. 
[Claim 24] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, M analog switch transistors which are connected to said 
M signal lines, make 1 block m pieces not adjoining, and are divided into n blocks while being formed of a 
thin film transistor. The 1st n wiring which makes common connection of the m gate electrodes of an 
analog switch transistor which are contained in the same block and do not adjoin, It is the drive 
approach used for liquid crystal equipment including the 2nd wiring of m which makes common 
connection of the source field of n analog switch transistors which are contained in a different block and 
adjoin. The drive approach characterized by writing the signal with which data list substitute processing 
of a video signal was performed using the Rhine memory, and rearrangement processing was performed 
in a signal line through said m analog switch transistors which the 2nd does not wire and adjoin. 
[Claim 25] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, While being formed of a thin film transistor, it connects 
with said M signal lines. It is the drive approach used for the liquid crystal equipment containing M 
analog switch transistors which make m pieces 1 block and are divided into n blocks. The drive approach 
characterized by supplying the input signal which performed amendment which changes with the size of 
the potential of the input signal supplied to the source field of an analog switch transistor, and which 
runs and compensates an electrical potential difference to the source field of this analog switch 
transistor. 

[Claim 26] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and the signal line of M (= mxn) book connected to the source field of said pixel 
transistor while intersecting this scanning line, M analog switch transistors which are connected to said 
M signal lines, make 1 block m pieces not adjoining, and are divided into n blocks while being formed of a 
thin film transistor, The 1st n wiring which makes common connection of the m gate electrodes of an 
analog switch transistor which are contained in the same block and do not adjoin, The 2nd m wiring 
which makes common connection of the source field of n analog switch transistors which are contained 
in a different block and adjoin, The digital signal which carried out A/D conversion of the digital signal 
from this picture signal generator or the analog signal from this picture signal generator is inputted. A 
processing means to perform processing to which data list substitute processing of this digital signal or 
this rearrangement processing, and a data transfer frequency are reduced, The display system which 
carries out D/A conversion of the signal from this processing means, and is characterized by including 
the data driver which supplies this signal to said analog switch transistor. 

[Claim 27] The pixel transistor by which is formed of a thin film transistor and matrix arrangement is 
carried out at an N line xM train, The scanning line of N book connected to the gate electrode of said 
pixel transistor, and M signal lines connected to the source field of said pixel transistor while 
intersecting this scanning line, To active-matrix area the top and the bottom where it connects with 
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said M signal lines in while being formed of a thin film transistor, and said pixel transistor is arranged, a 
moiety every M analog switch transistors arranged, The 1st data driver connected to an upper analog 
switch transistor, The 2nd data driver connected to a lower analog switch transistor, A processing 
means to perform processing to which the data transfer frequency of the signal given to the 1st and 2nd 
data driver is reduced is included, this — The signal line of eye watch (2L-1) is connected to the analog 
switch transistor arranged at either said active-matrix area top and the bottom. The display system 
characterized by connecting a 2L position signal line to the analog switch transistor arranged on another 
side, and said processing means making said data transfer frequency 1/2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to liquid crystal equipment, its drive approach, and a 

display system. 

[0002] 

Background Art and Problem(s) to be Solved by the Invention] There is the conventional technique 
shown in JP,6-5478,B and JP.6-68673.B as an example of the liquid crystal equipment of the active- 
matrix mold using a thin film transistor (it calls Following TFT). With this conventional technique, the n- 
block analog switch which made m pieces 1 block is connected to M signal lines to which Pixel TFT is 
connected. And turning on and off of an analog switch tends to be controlled by the given control signal, 
and it is going to set to 1/n the number of terminals of the signal line pulled out from a liquid crystal 
panel. Simplification of mounting and reduction-ization of cost are attained by reducing the number of 
terminals. 

[0003] However, there were the following technical problems in the above-mentioned conventional 
technique. 

[0004] When the above-mentioned analog switch was formed in the 1st by TFT like Pixel TFT, there was 
a problem that reservation of the dependability of this analog switch (it is called an analog switch TFT 
below) was difficult. That is, in order various capacity, such as liquid crystal capacity, retention volume, 
and capacity of the diffusion field of Pixel TFT, is parasitic on the signal line of liquid crystal equipment 
and to carry out the charge and discharge of such capacity to it, many currents flow to a signal line. 
With the configuration which forms especially the n-block analog switch TFT, the time amount which the 
charge and discharge of the above-mentioned various capacity are allowed is short, and in order to have 
to carry out charge and discharge to given potential for a short time, the current which flows to an 
analog switch TFT increases further. If it continues at a long period of time and many currents flow to 
TFT, the threshold electrical potential difference of TFT will shift and a display property will deteriorate. 
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[0005] Problems, like in the 2nd, if an analog switch TFT intervenes between a data driver and a signal 
line, by the on resistance which this analog switch TFT has, and parasitism wiring resistance produced 
by having formed the analog switch TFT, the applied voltage to a pixel falls or applied voltage varies 
between pixels arose. The fall of applied voltage and variation degrade display quality, or become the 
factor which makes a design difficult. 

[0006] When an analog switch TFT was formed in the 3rd as mentioned above, the technical problem 
how a data driver and a scan driver were mounted efficiently also occurred. 

[0007] The place which this invention is made in view of the above technical problems, and is made into 
the purpose is excellent in a display property, and is to offer reliable liquid crystal equipment, its drive 
approach, and a display system. 
[0008] 

[Means for Solving the Problem] The liquid crystal equipment applied to this invention in order to solve 
the above-mentioned technical problem The pixel transistor by which is formed of a thin film transistor 
and matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to 
the gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line, M analog switch transistors which are 
connected to said M signal lines, make m adjoining pieces 1 block, and are divided into n blocks while 
being formed of a thin film transistor, The 1st n wiring which makes common connection of the m gate 
electrodes of an analog switch transistor which are contained in the same block and adjoin, The 2nd 
wiring of m which makes common connection of the source field of n analog switch transistors which are 
contained in a different block and do not adjoin is included. It is characterized by making into less than 
[ 5V ] the amplitude of the input signal supplied to the source field of said analog switch transistor 
through said 2nd wiring. 

[0009] According to this invention, by using the analog switch transistor divided into n blocks, the 
number of a data driver and the number of terminals can be lessened, and equipment can be 
miniaturized. And by making the amplitude of the input signal of an analog switch transistor into less 
than [ 5V ] t rationalization of the shift amount of the threshold electrical potential difference of an 
analog switch transistor can be attained, and dependability can be improved. 

[0010] Moreover, this invention is characterized by really forming them on a glass substrate, while 
forming said pixel transistor and said analog switch transistor by the thin film transistor of 
polycrystalline silicon. According to this invention, by using TFT of polycrystalline silicon, on resistance 
of an analog switch transistor can be made low, and one formation-ization of a pixel transistor and an 
analog switch transistor is attained practically. 

[001 1] Moreover, this invention is characterized by considering wiring resistance from each output 
terminal of the data driver which supplies an input signal to said 2nd wiring to the source field of said 
analog switch transistor as abbreviation regularity. If it does in this way, generating of line nonuniformity 
and brightness nonuniformity can be prevented effectively. 

[0012] Moreover, this invention is characterized by having connected the signal line of eye watch (2L-1) 
to the analog switch transistor which arranges said analog switch transistor a moiety every to active- 
matrix area the top and the bottom where said pixel transistor is arranged, and is arranged at either a 
top and the bottom, and connecting a 2L position signal line to the analog switch transistor arranged on 
another side. Thus, implementation of a signal-line reversal drive and a dot reversal drive becomes easy 
by considering as the Cush gear-tooth wiring, and the clock frequency of a data driver can be reduced. 
And according to the configuration of this invention, problems, such as enlargement of the dimension of 
the equipment at the time of considering as the Cush gear-tooth wiring and complication of circuit 
board wiring, are also solvable. 

[0013] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and M signal lines connected to the source field of said pixel 
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transistor while intersecting this scanning line, While being formed of a thin film transistor, it connects 
with said M signal lines. M analog switch transistors arranged a moiety every at active-matrix area the 
top and the bottom where said pixel transistor is arranged are included. The signal line of eye watch 
(2L-1) is connected to the analog switch transistor arranged at either said active-matrix area top and 
the bottom. A 2L position signal line is connected to the analog switch transistor arranged on another 
side. It is characterized by mounting at least one scan driver for supplying a signal in the gate electrode 
of at least one data driver for supplying a signal to the source field of said analog switch transistor, and 
said pixel transistor the same side of a liquid crystal panel. 

[0014] According to this invention, by using the analog switch transistor divided into n blocks, the 
number of a data driver and the number of terminals can be reduced, and a data driver and a scan driver 
can be mounted the same side of a liquid crystal panel. Thereby, the miniaturization of the dimension of 
equipment, reduction of a noise, simplification of circuit board wiring, etc. are attained. 
[0015] Moreover, this invention mounts the 1st data driver, a scan driver, and the 2nd data driver in the 
side of either the left-hand side of a liquid crystal panel, and right-hand side sequentially from a top, and 
is characterized by forming in the vertical symmetry the circuit pattern which connects the circuit 
pattern which connects the analog switch transistor arranged at the active-matrix area bottom, and said 
1st data driver, and the analog switch transistor arranged at the active-matrix area bottom and said 2nd 
data driver. Thus, by making a circuit pattern into the vertical symmetry, while creation of a layout 
pattern becomes easy, improvement in a display property can also be aimed at. 
[0016] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line, M analog switch transistors which are 
connected to said M signal lines, make 1 block m pieces not adjoining, and are divided into n blocks while 
being formed of a thin film transistor, The 1st n wiring which makes common connection of the m gate 
electrodes of an analog switch transistor which are contained in the same block and do not adjoin, It is 
characterized by making into less than [ 5V ] the amplitude of the input signal which supplies the source 
field of n analog switch transistors which are contained in a different block and adjoin to the source field 
of said analog switch transistor through said 2nd wiring including the 2nd wiring of m which makes 
common connection. 

[001 7] According to this invention, by making the amplitude of the input signal of an analog switch 
transistor into less than [ 5V ], rationalization of the shift amount of the threshold electrical potential 
difference of an analog switch transistor can be attained, and dependability can be improved. Moreover, 
generating of the stripes in the boundary of the field of the active-matrix area corresponding to each 
block etc. can be prevented. 

[0018] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line. While being formed of a thin film 
transistor, it connects with said M signal lines, and M analog switch transistors which make m pieces 1 
block and are divided into n blocks are included. Said pixel transistor, It is characterized by really 
forming them on a glass substrate, while forming said analog switch transistor and the scan driver circuit 
for supplying a signal to said scanning line by the thin film transistor of polycrystalline silicon. 
[0019] Polycrystalline silicon TFT has high mobility and is the optimal as what forms an analog switch 
transistor. And if the polycrystalline silicon TFT which has low on resistance which is required of an 
analog switch transistor is used, formation of a scan driver circuit will also become easy. 
[0020] Moreover, this invention is characterized by forming said scan driver circuit with the shift register 
of the dynamic mold which consists of the same polar thin film transistor as said pixel transistor and 
said analog switch transistor, or a static mold. Since only the same polar TFT is used and liquid crystal 
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equipment can be formed if it does in this way, simplification of a manufacture process and contraction- 
ization of a circuit scale can be attained. 

[0021] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line, M analog switch transistors which are 
connected to said M signal lines while being formed of a thin film transistor, make m pieces 1 block, and 
are divided into n blocks, The seal section of dual structure in which 2nd at least one enclosure area 
where it dissociates from the 1st enclosure area, and a gas is enclosed was established is included, the 
1st enclosure area where a liquid crystal ingredient is enclosed. — and — this — It is characterized by 
forming said analog switch transistor or this analog switch transistor, and its wiring in said 2nd enclosure 
area. 

[0022] According to this invention, since an analog switch transistor etc. can be sealed with a gas, 
damp-proof improvement, improvement in dependability, and mitigation-ization of parasitic capacitance 
can be attained. Moreover, the gas to the 2nd enclosure area can also be performed simply, and has the 
advantage that there is also little addition of a new process. 

[0023] Moreover, said 2nd enclosure area is established in a top and the bottom at least, enclosure 
opening of a liquid crystal ingredient is prepared in either the right-hand side of active-matrix area, and 
left-hand side, and this invention is characterized by the thing of the active-matrix area where said pixel 
transistor is arranged for which said analog switch transistor has been arranged the moiety every in the 
2nd enclosure area of an active area top and the bottom. If it does in this way, even when the Gush 
gear-tooth wiring is performed, enclosure of an analog switch transistor will be attained. Moreover, since 
active-matrix area is prepared up and down, enclosure of liquid crystal of the 2nd enclosure area is 
attained from right-hand side or left-hand side. At this time, it is desirable to mount a data driver, a 
scan driver, etc. in the direction which does not have enclosure opening. 

[0024] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train. The scanning line of N book connected to the 
gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line, While being formed of a thin film 
transistor, it connects with said M signal lines. It is characterized by covering said analog switch 
transistor or this analog switch transistor, and its wiring by the insulator layer at least with a dielectric 
constant lower than a liquid crystal ingredient including M analog switch transistors which make m 
pieces 1 block and are divided into n blocks. 

[0025] By covering an analog switch transistor and wiring by the insulator layer, protection of an analog 
switch transistor and improvement in dependability can be aimed at. And by using an insulator layer with 
a dielectric constant smaller than liquid crystal, parasitic capacitance can be made small and 
improvement in a display property can be aimed at. 

[0026] Moreover, this invention is characterized by covering said signal line by the insulator layer at 
least with a dielectric constant lower than a liquid crystal ingredient. If it does in this way, parasitic 
capacitance of a signal line can be made small and a display property can be improved further. 
[0027] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line, While being formed of a thin film 
transistor, it connects with said M signal lines. It is the drive approach used for the liquid crystal 
equipment containing M analog switch transistors which make m pieces 1 block and are divided into n 
blocks. The amplitude of the input signal supplied to the source field of said analog switch transistor is 
made into less than [ 5V ]. The drive approach characterized by reversing the polarity over said input 
signal of this counterelectrode potential for every 1 horizontal-scanning period when potential given to 
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the counterelectrode of the pixel electrode to which said pixel transistor is connected is made into 
counterelectrode potential. 

[0028] Thus, dependability can be secured, without being able to apply [ as opposed to / as for less 
than / 5V / liquid crystal ] the applied voltage of sufficient magnitude for the input signal of an analog 
switch transistor, and degrading a display property by performing a 1H common swing reversal drive. 
Moreover, a data driver can be formed in the process of low pressure-proofing, and low cost-ization can 
be attained. 

[0029] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line, While being formed of a thin film 
transistor, it connects with said M signal lines. It is the drive approach used for the liquid crystal 
equipment containing M analog switch transistors which make m pieces 1 block and are divided into n 
blocks. The amplitude of the input signal supplied to the source field of said analog switch transistor is 
made into less than [ 5V ]. When becoming non-choosing potential after giving the 2nd potential with 
potential higher than selection potential, non-choosing potential, the 1st potential with potential lower 
than this non-choosing potential, and this non-choosing potential to the signal given to the scanning line 
and maintaining this 1st potential during a fixed period from selection potential, After maintaining this 
2nd potential during a fixed period from selection potential, it is characterized by changing the case 
where it becomes non-choosing potential, for every scanning line. 

[0030] Thus, while being able to apply [ as opposed to / as for less than / 5V / liquid crystal ] the 
applied voltage of sufficient magnitude for the input signal of an analog switch transistor by performing a 
1H4 value gate reversal drive, low cost-ization of a data driver can be attained. Furthermore, since it is 
not necessary to reverse the polarity of the potential of a counterelectrode, power consumption can be 
reduced. 

[0031] Moreover, this invention is characterized by establishing the period which makes said analog 
switch transistor turn off in a level blanking period. If it does in this way, it will become possible to 
change an opposite electrical potential difference and the potential of the scanning line between "off" 
periods. 

[0032] Moreover, in a level blanking period, after reversing the polarity of the potential given to said 
counterelectrode, or after this invention changes to said the 1st potential or said 2nd potential, it is 
characterized by establishing the period which is made to turn on said analog switch transistor and gives 
given potential to a signal line. If it does in this way, the data which remain in a signal line can be reset 
and a cross talk can be prevented. 

[0033] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line, While being formed of a thin film 
transistor, it connects with said M signal lines. It is the drive approach used for the liquid crystal 
equipment containing M analog switch transistors which make m pieces 1 block and are divided into n 
blocks. Said analog transistor is arranged a moiety every to active-matrix area the top and the bottom 
where said pixel transistor is arranged. The signal line of eye watch (2L-1) is connected to the analog 
switch transistor arranged at either this active-matrix area top and the bottom. While making into less 
than [ 5V ] the amplitude of the input signal which connects a 2L position signal line to the analog 
switch transistor arranged on another side, and is supplied to the source field of said analog switch 
transistor It is characterized by reversing the polarity over this counterelectrode potential of the 
potential given to the signal line which adjoins when potential given to the counterelectrode of the pixel 
electrode to which said pixel transistor is connected is made into counterelectrode potential. 
[0034] Thus, while the amplitude of the input signal of an analog switch transistor is made to less than 
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[ 5V ] and being able to rationalize the shift amount of a threshold electrical potential difference by 
performing a signal-line reversal drive while making it the Cush gear-tooth wiring, it can prevent that DC 
electrical potential difference is impressed to liquid crystal. 

[0035] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line, M analog switch transistors which are 
connected to said M signal lines, make 1 block m pieces not adjoining, and are divided into n blocks while 
being formed of a thin film transistor, The 1st n wiring which makes common connection of the m gate 
electrodes of an analog switch transistor which are contained in the same block and do not adjoin, It is 
the drive approach used for liquid crystal equipment including the 2nd wiring of m which makes common 
connection of the source field of n analog switch transistors which are contained in a different block and 
adjoin. Data list substitute processing of a video' signal is performed using the Rhine memory, and it is 
characterized by writing the signal with which rearrangement processing was performed in a signal line 
through said m analog switch transistors which the 2nd does not wire and adjoin. 

[0036] According to this invention, in the liquid crystal equipment of the configuration using the analog 
switch transistor which makes 1 block m pieces not adjoining and is divided into n blocks, data can be 
written in a signal line proper. 

[0037] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and the signal line of M (= mxn) book connected to the source 
field of said pixel transistor while intersecting this scanning line, While being formed of a thin film 
transistor, it connects with said M signal lines. It is the drive approach used for the liquid crystal 
equipment containing M analog switch transistors which make m pieces 1 block and are divided into n 
blocks. It is characterized by supplying the input signal which performed amendment which changes with 
the size of the potential of the input signal supplied to the source field of an analog switch transistor, 
and which runs and compensates an electrical potential difference to the source field of this analog 
switch transistor. 

[0038] Since the input signal which performed amendment which runs and compensates an electrical 
potential difference is supplied to an analog switch transistor according to this invention, while being 
.able to prevent impression of DC electrical potential difference to liquid crystal, a proper gradation 
display is maintainable. 

[0039] Moreover, the pixel transistor by which the display system concerning this invention is formed of 
a thin film transistor, and matrix arrangement is carried out at an N line xM train, The scanning line of N 
book connected to the gate electrode of said pixel transistor, and the signal line of M (= mxn) book 
connected to the source field of said pixel transistor while intersecting this scanning line, M analog 
switch transistors which are connected to said M signal lines, make 1 block m pieces not adjoining, and 
are divided into n blocks while being formed of a thin film transistor, The 1st n wiring which makes 
common connection of the m gate electrodes of an analog switch transistor which are contained in the 
same block and do not adjoin, The 2nd m wiring which makes common connection of the source field of 
n analog switch transistors which are contained in a different block and adjoin, The digital signal which 
carried out A/D conversion of the digital signal from this picture signal generator or the analog signal 
from this picture signal generator is inputted. D/A conversion of the signal from a processing means to 
perform processing to which data list substitute processing of this digital signal or this rearrangement 
processing, and a data transfer frequency are reduced, and this processing means is carried out, and it 
is characterized by including the data driver which supplies this signal to said analog switch transistor. 
[0040] According to this invention, when using the analog switch transistor which makes 1 block m 
pieces not adjoining and is divided into n blocks, data can be written in a signal line proper. Moreover, by 
reducing a data transfer frequency, low-speedHzing of a data driver and low cost-ization can be 
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attained. 

[0041] Moreover, the pixel transistor by which this invention is formed of a thin film transistor, and 
matrix arrangement is carried out at an N line xM train, The scanning line of N book connected to the 
gate electrode of said pixel transistor, and M signal lines connected to the source field of said pixel 
transistor while intersecting this scanning line, To active-matrix area the top and the bottom where it 
connects with said M signal lines in while being formed of a thin film transistor, and said pixel transistor 
is arranged, a moiety every M analog switch transistors arranged, The 1st data driver connected to an 
upper analog switch transistor, The 2nd data driver connected to a lower analog switch transistor, A 
processing means to perform processing to which the data transfer frequency of the signal given to the 
1st and 2nd data driver is reduced is included, this — The signal line of eye watch (2L-1) is connected 
to the analog switch transistor arranged at either said active-matrix area top and the bottom. A 2L 
position signal line is connected to the analog switch transistor arranged on another side, and it is 
characterized by said processing means making said data transfer frequency 1/2. 

[0042] According to this invention, while being able to carry out [ low speed ]-izing of the 1st and 2nd 
data driver, it also becomes possible to form the 1st and 2nd data driver the same side of a liquid 
crystal panel with a scan driver. 
[0043] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a 
drawing. 

[0044] (Example 1) The configuration of an example 1 is shown in drawing 1 . A pixel TFT8 is arranged at 
an N line xM train, and the scanning line of N book connected to the gate electrode of these pixels TFT 
and the signal line of M (mxn) book connected to a source field are formed in the active-matrix area 10. 
An analog switch TFT (20-1 1-20-nm) is connected to these M signal lines, an analog switch TFT makes 
m adjoining pieces 1 block, and divides them into n blocks — having — **** — an analog switch TFT 
(20-1 1, 20-12 to 20 to 1 m) — the 1st block, and (20-21, 20-22 to 20 to 2 m) — the 2nd block ... (20- 
n1, 20-n2-20-nm) becomes the n-th block. And common connection of the gate electrode of the analog 
switch TFT (20-1 1, 20-12 to 20 to 1 m) which is contained in the same block and adjoins is made with 
the 1st wiring 22-1. It is an analog switch TFT (20-21, 20-22 to 20 to 2 m) similarly... (20-n1, 20-n2-20- 
nm) A gate electrode is the 2nd wiring 22-2... Common connection is made by 22-n. 
[0045] Moreover, common connection of the source field of the analog switch TFT (20-11, 20-21-20- 
n1) which is contained in a different block and does not adjoin is made with the 2nd wiring 24-1. It is an 
analog switch TFT (20-12, 20-22-20-n2) similarly... (20 to 1 m, 20-2m-20-nm) A source field is the 2nd 
wiring 24-2... Common connection is made by 24-m. 

[0046] Thus, it can divide an analog switch TFT at a time into m blocks [ n ], and the number of - 
terminals of a signal line can be set to 1/n by controlling turning on and off of an analog switch TFT by 
the control signal added to the 1st wiring. That is, when there is no analog switch TFT, the number of 
terminals of the signal line whose M existed is made to m (=M/n) book. And it will connect with the 2nd 
wiring 24-1 of m - 24-m, and a data driver can lessen the number of a data driver, and the number of 
terminals, and can attain miniaturization of equipment, and low cost-ization. 

[0047] The 1st description of this example is that it made less than [ 5V ] the amplitude of the input 
signal supplied to the source field of analog switch TFT20-1 1-20-nm through the 2nd wiring 24-1 - 24- 
m. By doing in this way, the shift amount of the threshold electrical potential difference of an analog 
switch TFT can be reduced, and reservation of dependability and improvement in display quality can be 
aimed at. 

[0048] The measurement result about the relation between the threshold electrical-potential-difference 
shift amount of an analog switch TFT and the operating time is shown in drawing 2 . It is referred to as 
Vg=20V, and load-carrying capacity C may be about C= 10pF so that it may become the same as the 
load-carrying capacity in a standard liquid crystal panel. Moreover, clock frequency f is set to 320KHZ(s). 
In this example, since the analog switch TFT divided into n blocks is formed and the number (or the 
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number of terminals) of a data driver is reduced (for example, it reduces to 1/n), the time amount which 
the charge and discharge of a pixel electrode are allowed is shorter than usual. For this reason, the 
above-mentioned clock frequency f is made high. The threshold shift property at the time of adding the 
square wave signal of 10V amplitude (Vd=10V) equivalent to the input signal supplied to an analog switch 
TFT becomes like G, and when the square wave signal of 5V amplitude (Vd=5V) is added, it becomes like 
H. In the case of Vd=10V, a threshold electrical potential difference will shift 1V in about 200 hours. On 
the other hand, when the amplitude of the input signal applied to the source field of an analog switch 
TFT is set to 5V, in the case of Vd=5V, the shift amount of a threshold electrical potential difference 
can be maintained till about 10000 hours less than [ 1V ]. 

[0049] If the shift amount of a threshold electrical potential difference becomes larger than 1V, the 
amounts of writing of the data to a pixel electrode will run short (the potential of a pixel electrode 
becomes impossible to desired potential), and the problem of a contrast ratio falling will arise. If a 
threshold electrical potential difference carries out 1V grade shift especially at a minus side when the 
threshold electrical potential difference of an analog switch TFT is about 1 V, an analog switch TFT 
becomes a depletion mode, even if an analog switch TFT is an OFF state, a current will leak, and this 
will lead to degradation of a display property. 

[0050] In order to make dependability of liquid crystal equipment into sufficient thing, it is necessary to 
keep the shift amount of a threshold electrical potential difference at less than [ 1 V ] till about at least 
1000 hours, and it is desirable that it is less than [ 1 V ] till about thousands of hours. In the case of 
Vd=10V, in order for a shift amount to become larger than 1 V in about 200 hours as shown in drawing 2 , 
and to carry out 2V extent shift in 1000 hours, there is a problem on dependability reservation very 
much. At this example, electric-field concentration in the edge of a source field can be eased by making 
the amplitude of the input signal of an analog switch TFT into less than [ 5V ]. The shift amount of a 
threshold electrical potential difference can be kept at less than [ 1 V ] by this till about 10000 hours, 
and dependability is securable, maintaining sufficient margin. Furthermore, by making the amplitude of an 
input signal into less than [ 5V ], an analog switch TFT runs, it can decrease and DC applied voltage to 
liquid crystal can also make low the difference (it explains to a detail later) of an electrical potential 
difference. 

[0051] In addition, in drawing 2 , in order to perform the comparison with the case of Vd=10V proper, 
also in the case of Vd=5V, it is measuring as Vg=20V. However, when it is Vd=5V (the amplitude of an 
input signal is 5V), even if it is Vg=15V, the same write-in engine performance as the case of Vg=20V is 
securable by Vd=10V. And in that case, rather than what is shown in H of drawing 2 , the shift amount of 
a threshold electrical potential difference decreases further, and its dependability improves. Moreover, it 
is desirable to make dependability into less than [ Vd=3V ], in order to improve further. In addition, to I 
°f drawing 2 , it writes together by Vd=5V for reference of the measurement result in clock frequency 
32KH. 

[0052] The 2nd description of this example is that it really forms them on a glass substrate while 
forming Pixel TFT and an analog switch TFT with polycrystal (Pori) silicon. An input signal is applied to 
an analog switch TFT, and since a display property will deteriorate if the charge and discharge to a pixel 
electrode are not completed within a given period, it is necessary to reduce the on resistance of an 
analog switch TFT. When especially the analog switch TFT is divided into n blocks and the number of a 
data driver is being reduced, the demand to reduction-izing of on resistance will become still severer. 
However, even if it could use it for Pixel TFT, it was impossible [ amorphous substance (amorphous) 
silicon TFT had very low mobility, and ] practically from the problem of the above-mentioned on 
resistance to have used it for an analog switch TFT. In this example, mobility forms Pixel TFT and the 
analog switch TFT by very high polycrystal polish recon compared with an amorphous thing. Thereby, 
one formation-ization of a up to [ the glass substrate of Pixel TFT and an analog switch TFT ] is 
enabled practically. By really forming Pixel TFT and an analog switch TFT on a glass substrate, the 
dimension of liquid crystal equipment can be miniaturized and low cost-ization of equipment is attained. 
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[0053] Next, the manufacture approach in the case of really forming Pixel TFT and an analog switch TFT 
and device structure are explained using drawing 3 . After making the substrate insulator layer 32 for 
preventing diffusion of the impurity from a glass substrate deposit on a glass substrate 30 first, the 
polycrystalline silicon thin film 34 is made to deposit. It is necessary for the increment in electric field 
effect mobility to raise the crystallinity of this polycrystalline silicon thin film 34. Then, using laser 
annealing, a solid phase grown method, etc., a polycrystalline silicon thin film is recrystallized or what 
crystallized and polycrystalline-silicon-ized the amorphous silicon thin film is used. After carrying out 
patterning of this polycrystalline silicon film 34 to the shape of an island, gate dielectric film 36 is made 
to deposit. 

[0054] Next, the gate electrode (metal) 38 is formed and impurities, such as phosphorus ion, are doped 
on the whole surface after that. Next, if form an interlayer insulation film (Si02) 40, a signal line etc. is 
formed with the metal thin film (aluminum) 42, a pixel electrode is formed by the transparence electric 
conduction film (ITO) 44 and a passivation membrane 46 is formed, the substrate which really formed 
Pixel TFT and the analog switch TFT will be completed. The opposite substrate which performed 
orientation processing to this substrate and performed orientation processing similarly is made to 
counter through the gap of several micrometers, and if liquid crystal is enclosed, liquid crystal equipment 
will be completed. 

[0055] The 3rd description of this example is to have carried out wiring resistance from each output 
terminal of a data driver to the source field of an analog switch TFT to abbreviation regularity. The 
example of a layout pattern of this example is shown in drawing 4 . In drawing 4 , wiring resistance from 
the output terminal 50-1 of a data driver, 50-2, and 50-3 grade to an analog switch TFT 20-1 1, 20-12, 
and 20-13 grade is carried out to abbreviation regularity. As shown in drawing 5 (A), specifically, the size 
of the leader line 52-1 to the 2nd wiring from an analog switch TFT, 52-2, and 52-3 is changed. That is, 
a long leader line is made thick, a short leader line is made thin, and, thereby, resistance of this leader 
line is fixed mutually. In forming TFT in a low-temperature process, since these outgoing lines have high 
possibility of being formed with the high metals (chromium, tantalum, etc.) of resistance compared with 
aluminum, the size of resistance of this leader line poses a big problem. Moreover, in the part shown in D 
of drawing 4 , as shown in drawing 5 (B), the size of the parts of E, F, G, and H is changed. That is, by 
the layout pattern of drawing 4 , since it becomes that from which the wiring pitch of the part shown in 
the wiring pitch (pitch of the output terminal of a data driver) of the part shown in I of drawing 5 (B) and 
J differs, the wire length L2 of the part of H becomes long compared with the wire length L1 of the part 
of E. Then, wiring of the part of H is made thicker than the part of E, and resistance in this part is fixed. 
[0056] The size of the resistance which is parasitic on the path from the output terminal of a data driver 
to a pixel electrode has big effect on a display property. It is because there is a possibility that the 
charge and discharge of the pixel electrode within a given period may stop completing when this 
resistance is high. In order to use the analog switch TFT of which the on resistance of an analog switch 
TFT especially joined resistance of the path from the output terminal of a data driver to a pixel 
electrode by this example, and n division was done, the write-in time amount to the pixel electrode 
permitted is short. Therefore, the design condition over resistance of this path will become very severe. 
In this example, various devices as shown in drawing 5 (A) and (B) are given, and resistance from the 
output terminal of a data driver to the source field of an analog switch TFT is carried out to abbreviation 
regularity. Degradation of the display property which originates in existence of an analog switch TFT by 
this can be suppressed to the minimum. In addition, with the liquid crystal equipment of a configuration 
of not forming the conventional analog switch TFT, a signal line is pulled out as it is by the active-matrix 
area 10 bottom of drawing 4 , and the output terminal of a data driver is equally arranged by the active- 
matrix area 10 bottom. For this reason, the difference of the wiring resistance from each of the output 
terminal of a data driver to active-matrix area had not become a big problem. 

[0057] The 4th description of this example is in the point of having connected the even-numbered signal 
line to the lower analog switch TFT while it arranges an analog switch TFT a moiety every to active- 
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matrix area 10 a top and the bottom and connects the odd-numbered signal line to the upper analog 
switch TFT, as shown in drawing 4 (such wiring is hereafter called the Cush gear-tooth wiring). By 
making it the Cush gear-tooth wiring, clock frequency of a data driver is made in half. Moreover, a 
signal-line reversal drive and a dot reversal drive are easily realizable by reversing mutually the polarity 
of the output of an upper data driver and a lower data driver. However, with the conventional 
configuration which does not form an analog switch TFT, in order to realize the Cush gear-tooth wiring, 
the active-matrix area 1 0 must arrange a data driver up and down (refer to drawing 6 mentioned later 
(B)), and this causes problems, such as enlargement of the dimension of liquid crystal equipment, and 
complication of circuit board wiring. According to this example, the number of a data driver can be 
reduced by forming the n-block analog switch TFT. Therefore, even if it performs the Cush gear-tooth 
wiring, the dimension of liquid crystal equipment can be miniaturized and circuit board wiring can be 
simplified. 

(Example 2) An example 2 is an example about mounting of a data driver (IC) and a scan driver (IC), and 
shows the configuration to drawing 6 (A). The part shown in drawing 6 (A) by the dotted line is the 
active-matrix area (display screen) 60. A liquid crystal ingredient is ****(ed) between the CF (color 
filter) substrate 62 and the TFT substrate 64. In the field 66, an analog switch TFT and its wiring are 
arranged. The data driver 70 is mounted using the TAB tape 68. The same is said of the data driver 72 
and the scan driver 74. On the circuit board 76, wiring for supplying a signal to the data drivers 70 and 
72 and the scan driver 74, a capacitor, etc. are formed. Moreover, the control circuit for controlling a 
data driver and a scan driver depending on the case is also prepared. 

[0058] The 1st description of this example is considered as the Cush gear-tooth wiring as shown in 
drawing 4 while it arranges an analog switch TFT a moiety every to active-matrix area 60 a top and the 
bottom, and it is in the point of mounting a data driver and a scan driver the same side of the liquid 
crystal panel which consists of the CF substrate 62 and the TFT substrate 64. 
[0059] The example of mounting at the time of performing the Cush gear-tooth wiring in the liquid 
crystal equipment with which the analog switch TFT is not formed in drawing 6 (B) for the comparison is 
shown. If such liquid crystal equipment performs the Cush gear-tooth wiring, it will be necessary to 
mount the data drivers 70 and 72 in active-matrix area (display screen) 60 a top and the bottom, and, 
for this reason, the dimension L4 of liquid crystal equipment will become large. 

[0060] Moreover, in this example of a comparison, since the analog switch TFT divided into n blocks is 
not formed, the number of a data driver cannot be reduced but two or more data drivers are mounted in 
liquid crystal panel a top and the bottom. For this reason, wiring of the circuit board is complicated very 
much. Moreover, a data driver leaks to the exterior of liquid crystal equipment, a bad influence is done 
or the noise (electromagnetic radiation) from this data driver exerts it on the display property of liquid 
crystal equipment at a bad influence in order to operate on a usually very high frequency. And it is not 
easy to shield this noise and to take the effective measures against EMI, since the area which the data 
driver which serves as a noise source with the configuration of drawing 6 (B) in which two or more data 
drivers of a liquid crystal panel up and down are mounted occupies becomes large. 
[0061] On the other hand, with the configuration of this example shown in drawing 6 (A), it is mounted 
the same side, and since [ of a liquid crystal panel ] the data driver is not mounted up and down, a data 
driver and a scan driver can make a dimension L3 small compared with L4, and can offer the optimal 
liquid crystal equipment for a portable electronic device etc. Moreover, since there is little number of a 
data driver and a data driver is formed the same side as a scan driver, wiring of the circuit board can be 
simplified very much. Furthermore, since the area which the data driver used as a noise source occupies 
is small, it becomes easy to shield the noise from a data driver and to take the measures against EMI, 
and it can prevent effectively that the bad influence of a noise leaks outside etc. 
[0062] The data driver 70, the scan driver 74, and the data driver 72 are mounted in left part 
sequentially from a top, and the 2nd description of this example is that it forms in the vertical symmetry 
the circuit pattern which connects the circuit pattern which connects an upper analog switch TFT and 
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the upper data driver 70, the lower analog switch TFT, and the data driver 74 of a liquid crystal panel. If 
drawing 4 is taken for an example, the circuit pattern shown in P and the circuit pattern shown in Q are 
formed in the vertical symmetry. Therefore, in order for what is necessary to be to create upper circuit 
pattern P first, to change this into the vertical symmetry, and just to form lower circuit pattern Q, in 
case a layout pattern is created, creation of a layout pattern becomes easy. Moreover, since it becomes 
symmetrical also fluctuating the circuit pattern of the circuit board 76 of drawing 6 (B), a design 
becomes easy. Furthermore, wiring resistance from the upper data driver to the upper analog switch 
TFT and wiring resistance from the lower data driver to the lower analog switch TFT can be made the 
same by forming circuit patterns P and Q in the vertical symmetry. The drive conditions in the pixel 
electrode connected to the analog switch TFT of a top and the bottom by this can be mutually made 
the same, and improvement in a display property can be aimed at. Moreover, the thing of the same 
circuitry can be used as a data driver of a top and the bottom, and a design becomes easy. Furthermore, 
in this example, by considering as the Cush gear-tooth wiring, a signal-line reversal (source line 
reversal) drive, a dot reversal drive, etc. can be performed easily, and can improve a display property 
further. 

[0063] Thus, at this example, the analog switch TFT was formed, it was made the Cush gear-tooth 
wiring, and various characteristic effectiveness has been acquired with devising the mounting position of 
a data driver etc. In addition, in drawing 6 (A), although it mounts the data driver at a time in one upper 
and lower sides of left part, you may mount at a time in two or more upper and lower sides of left part. 
(Example 3) The configuration of an example 3 is shown in drawing 7 . in the example 3, an analog switch 
TFT makes 1 block m pieces which do not adjoin unlike an example 1, and divides them into n blocks — 
having — **** — an analog switch TFT (20-1 1, 20-21 -20-m1) — the 1st block, and (20-12, 20-22-20- 
m2) — the 2nd block ... (20 to 1 n, 20-2n-20-mn) becomes the n-th block. And common connection of 
the gate electrode of the analog switch TFT (20-11, 20-21 -20-m1) which is contained in the same block 
and does not adjoin is made with the 1st wiring 22-1. It is an analog switch TFT (20-12, 20-22-20-m2) 
similarly... (20 to 1 n, 20-2n-20-mn) A gate electrode is the 2nd wiring 22-2... Common connection is 
made by 22-n. Moreover, common connection of the source field of the analog switch TFT (20-1 1, 20- 
12 to 20 to 1 n) which is contained in a different block and adjoins is made with the 2nd wiring 24-1. It is 
an analog switch TFT (20-21, 20-22 to 20 to 2 n) similarly... (20-m1, 20-m2-20-mn) A source field is the 
2nd wiring 24-2... Common connection is made at 24-m. Thus, with constituting, the number of a data 
driver and the number of terminals can be lessened, and miniaturization of equipment and low cost- 
ization are attained. 

[0064] And the 1st description of this example is that it makes less than [ 5V ] the amplitude of the 
input signal supplied to the source field of an analog switch TFT through the 2nd wiring 24-1 - 24-m like 
drawing 2 of an example 1. The shift amount of the threshold electrical potential difference of an analog; 
switch TFT can be reduced by this, and reservation of dependability and improvement in display quality 
can be aimed at. 

[0065] Moreover, the 2nd description of this example is that it really forms them on a glass substrate 
while forming Pixel TFT and an analog switch TFT with polycrystalline silicon. The dimension of liquid 
crystal equipment can be miniaturized by this, and low cost-ization of equipment is attained. The 
manufacture approach in this case and a device configuration are as already being shown in drawing 3 . 
[0066] Moreover, the 3rd description of this example is to have carried out wiring resistance from each 
output terminal of a data driver to the source field of an analog switch TFT to abbreviation regularity. 
Degradation of the display property which originates in existence of an analog switch TFT by this can be 
suppressed to the minimum. In addition, the example of a layout pattern of this example is shown in 
drawing 8 . 

[0067] Moreover, as shown in drawing 8 , the 4th description of this example arranges said analog switch 
TFT a moiety every to active-matrix area 10 a top and the bottom, and is that it made it the Cush gear- 
tooth wiring. By making it the Cush gear-tooth wiring, while being able to carry out the one half of the 
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clock frequency of a data driver, a signal-line reversal drive and a dot reversal drive are easily realizable. 
Moreover, in this example, even when it is made the Cush gear-tooth wiring, the number of a data driver 
can be reduced and area which the data driver used as a noise source occupies can be made small. It 
becomes easy for this to shield the noise from a data driver and to take the measures against EMI, and 
it can prevent effectively that the bad influence of a noise leaks outside etc. Moreover, the design of the 
circuit board in which wiring to a data driver is formed also becomes easy. 

[0068] The configuration of an example 3 has the following dominance points compared with an example 
1. One block is constituted from an example 1 by m adjoining analog switches TFT. And in writing data in 
the signal line corresponding to the 1st block, an analog switch TFT (20-1 1, 20-12 to 20 to 1 m) is 
turned on in coincidence using the 1st wiring 22-1, and it writes in data. When writing in the 2nd block, 
an analog switch TFT (20-21, 20-22 to 20 to 2 m) is turned on in coincidence, and data are written in. 
For this reason, stripes may arise on the boundary R of the field of the active-matrix area corresponding 
to the 1st and the 2nd block (refer to drawing 1 ). Moreover, in the field of the active-matrix area 
corresponding to a near block, and the thing of a far block, since drive conditions will differ, a lateral 
cross talk may arise from a data driver. On the other hand, in the example 3, since one block is 
constituted by m analog switches TFT not adjoining, a problem which was described above does not 
produce it. 

(Example 4) An example 4 is an example which really forms them on a glass substrate 80 while forming 
the active-matrix area 82 where Pixel TFT is arranged, the analog switch TFT section 84, and the scan 
driver circuit 86 with polycrystalline silicon TFT, as shown in drawing 9 . In the analog switch TFT 
section 84, as shown in drawing 1 and drawing 7 , while connecting with the signal line of M (nxm) book, 
the analog switch TFT which makes m pieces 1 block and is divided into n blocks is included here. It is 
as having already explained the manufacture ****** device structure in the case of really forming using 
drawing 3 . Since polycrystalline silicon TFT has high mobility, it is the optimal as what forms an analog 
switch TFT. And if the polycrystalline silicon TFT which has low on resistance which is required of an 
analog switch TFT is used, formation of a scan driver circuit is also easy. In this example, the analog 
switch TFT section 84 and the scan driver circuit 86 are really formed paying attention to this point. 
And by forming a scan driver circuit on a glass substrate 80, miniaturization of the dimension of liquid 
crystal equipment and reduction-ization of cost can be attained. 

[0069] It is desirable to form with the shift register of the dynamic mold which especially consists the 
scan driver circuit 86 of the same polar TFT as Pixel TFT and an analog switch TFT by this example, or 
a static mold. For example, it forms with the shift register which consists only of TFT of a P channel 
with the shift register which consists only of TFT of an N channel when Pixel TFT and an analog switch 
TFT are N channels in being a P channel. Thus, by using only the same polar TFT, simplification of a 
manufacture process, contraction of a circuit scale, and reduction-ization of cost can be attained. In 
addition, TFT of an N channel is excellent in the point that mobility is high, and TFT of a P channel is 
excellent in the point which is stable. 

[0070] The example of a configuration of the dynamic mold shift register of a LEO cis form is shown in 
drawing 10 (A), and the timing chart is shown in it at drawing 10 (B). CLK1 and CLK2 are the clocks of 
non overlap, and they have become also instead of the positive supply. As shown in drawing 10 (B), input 
data DIN is incorporated and held on CLK1=H level. Next, if set to CLK2=H level, the held data will be 
transmitted to Node P and will be held. And if set to CLK1=H level next, the data held at Node P will be 
outputted to Node Q. The shift action of data is performed as mentioned above. The description of this 
shift register has a good power source only at GND, and is unnecessary [ a positive supply ]. 
[0071] Other examples of the dynamic mold shift register of a LEO cis form are shown in drawing 1 1 (A), 
and the timing chart is shown in it at drawing 1 1 (B). Input data DIN is incorporated on CLK1=H level, 
and it is held at Node A. Next, if set to CLK2=H level, the held data will be transmitted to Nodes B and 
C, and will be held at Node C. And if set to CLK1=H level next, the held data will be transmitted to 
Nodes D and E. The shift action of data is performed as mentioned above. Unlike drawing 10 (A), the 
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description of this shift register is in the point that the number of capacity can be reduced, although the 
positive supply is required. 

[0072] It has the advantage that the dynamic mold shift register explained above has simple circuitry, 
and circuit area can be made small. 

[0073] The example of a configuration of 2 phase static mold shift register with a boot SUTORAPPUDO 
load is shown in drawing 12 (A), and the timing chart is shown in it at drawing 12 (B). On CLK1 =H level, 
input data DIN is read and it is held statically at Nodes P and Q. Next, if set to CLK2=H, the held data 
will be outputted to Node R. The shift action of data is performed as mentioned above. Although the 
circuitry of this shift register is complicated, since data can be held statically, it has the advantage that 
it is strong by the noise. 

[0074] According to the shift register of the above configuration, since all TFT(s) can be constituted 
from an N channel, when the analog switch TFT and Pixel TFT of an N channel are really formed on a 
substrate, simplification of a manufacture process, contraction-ization of a circuit scale, etc. can be 
attained. 

(Example 5) The example of a configuration of an example 5 is shown in drawing 13 (A), and the 
sectional view in CD side is shown in drawing 13 (B). The seal section 90 for enclosing a liquid crystal 
ingredient is formed between the CF substrate 98 and the TFT substrate 100. A liquid crystal ingredient 
is enclosed by the enclosure opening 102, and the closure of the enclosure opening 102 is carried out 
with a sealing agent 104. The data drivers 106 and 108 and the scan driver 110 are formed the same 
side of a liquid crystal panel like drawing 6 (A), and wiring, a capacitor, etc. are formed in the circuit 
board 1 1 2. 

[0075] In this example, the seal section 90 has dual structure and the 2nd enclosure area 94 where 
gases, such as air which dissociated from the 1st enclosure area 92 where a liquid crystal ingredient is 
enclosed, and the 1st enclosure area 92, and was dried, are enclosed is formed. The 1st description of 
this example is in the point in which an analog switch TFT or an analog switch TFT, and its wiring were 
formed in this 2nd enclosure area 94. It can enclose with gases, such as air which dried an analog switch 
TFT102 and its wiring by doing in this way as shown in drawing 13 (B). Thereby, the moisture resistance 
in an analog switch TFT and a wiring field can be improved. As for the degree of the corrosion by 
moisture, depending on field strength, an analog switch TFT has many parts with high flow field strength 
with many [ as mentioned above ] currents. Therefore, if an analog switch TFT is enclosed with a gas 
and moisture resistance is raised, improvement in dependability can be aimed at and the shift amount of 
a threshold electrical potential difference can also be made still smaller. Moreover, by enclosing an 
analog switch TFT with a gas, even if it does not use an insulator layer, protection of a circuit is 
attained. And the capacity which is parasitic on wiring can be reduced compared with the case where an 
insulator layer with a high dielectric constant and a liquid crystal ingredient exist above an analog switch 
TFT. Thereby, a display property can be improved. 

[0076] As shown in drawing 13 (A), the 2nd description of this example establishes the 2nd enclosure 
area 94 in active-matrix area (display screen) 96 a top and the bottom, forms the enclosure opening 102 
of a liquid crystal ingredient in right-hand side (or left-hand side), and is that it has arranged the analog 
switch TFT the moiety every in the 2nd enclosure area 94 of a top and the bottom. The Gush gear- 
tooth wiring is attained by doing in this way, and implementation of a dot reversal drive etc. also 
becomes easy. And since neither the 2nd enclosure area 94, nor the data drivers 106 and 108 and the 
scan driver 110 is prepared, a liquid crystal ingredient can be enclosed with active-matrix area 96 right- 
hand side from this right-hand side. In addition, in this example, the enclosure area of the part which 
shows the 2nd enclosure area to E of drawing 13 (A) that the active-matrix area 96 should just be 
formed up and down at least is necessarily unnecessary. However, if the 2nd enclosure area is 
established in the part shown in E, the parasitic capacitance in a wiring field as shown, for example in D 
of drawing 4 can be reduced, and improvement in a display property can be expected. 
[0077] Enclosure of the gas to the 2nd enclosure area 94 is the following, and is made and realized. The 
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seal section 90 is first printed on a substrate, and the CF substrate 98 and the TFT substrate 100 are 
made into lamination and a vacuum ambient atmosphere. Small enclosure opening is formed at this time, 
for example, the part shown in F of drawing 13 (A). Next, if a liquid crystal ingredient is placed near the 
enclosure opening 102 and it returns to an atmospheric-air ambient atmosphere, a liquid crystal 
ingredient will flow into the 1st enclosure area 92 through the enclosure opening 102. At this time, a gas 
flows into the 2nd enclosure area 94 through enclosure opening formed in F etc. If it considers as the air 
condition which dried the condition of the atmospheric air when canceling a vacua, the air dried in the 
2nd enclosure area 94 will flow in. Then, the enclosure opening 102 is closed with a sealing agent 104, 
and enclosure opening of the part of F is also closed with a given sealing agent. Thereby, the air which 
dried the liquid crystal ingredient in the 2nd enclosure area 94 can be enclosed with the 1st enclosure 
area 92. 

[0078] As other technique of aiming at protection of an analog switch TFT and a damp-proof 
improvement, as shown in drawing 14 , the technique of covering an analog switch TFT102 or an analog 
switch TFT, and its wiring by the insulator layer 114 with a dielectric constant lower than a liquid crystal 
ingredient can be considered. By covering by the insulator layer 1 1 4, it can prevent that wiring which 
constitutes an analog switch TFT102 corrodes, and dependability can be improved. Moreover, by using 
an insulator layer with a low dielectric constant, parasitic capacitance can be reduced and a display 
property can be improved. 

[0079] In addition, in order to reduce parasitic capacitance further, it is desirable to cover not only the 
analog switch TFT but the signal line formed in the active-matrix area 96 by the insulator layer with a 
dielectric constant lower than a liquid crystal ingredient. Since the liquid crystal ingredient 104 with a 
high dielectric constant exists on a signal line, the capacity which is parasitic on a signal line will become 
very big. If a signal-line top is covered by the insulator layer with a low dielectric constant, this problem 
can be solved, the charge and discharge current which flows an analog switch TFT can be made small, 
and improvement in a display property and dependability can be aimed at. 

(Example 6) An example 6 is an example about the drive approach of liquid crystal equipment. As 
examples 1 and 3 explained, in order to make proper the shift amount of the threshold electrical 
potential difference of an analog switch TFT, it is desirable to make into less than [ 5V ] the amplitude 
of the input signal supplied to the source field of an analog switch TFT. However, if the usual drive 
approach is used in this case, the following problems will arise. 

[0080] The example of a drive wave at the time of performing a field reversal drive to drawing 15 is 
shown. Since liquid crystal needs to carry out an alternating current drive, it needs to invert the signal 
Vs added to a signal line for every given period focusing on the given potential Vc. For this reason, the 
amplitude of Vs will become very large as shown in drawing 1 5 . And in the usual TN liquid crystal, since 
it is necessary to impress about **five electrical potential difference, the amplitude of VS is also 
needed 10V grade. In addition, the potential Vcom given to a counterelectrode is potential only with **V 
lower than the main potential Vc of Vs, in order [ which is produced when Pixel TFT turns off ] to run 
and to compensate an electrical potential difference. The relation of average =Vc-Vcom of **V is 
realized here. 

[0081] Thus, it is necessary to make the amplitude of Vs large with about 10V in the drive wave shown 
in drawing 15 . Therefore, it is necessary to also make large the amplitude of the input signal of an 
analog switch TFT, and the amplitude of an input signal is not made as for it to less than [ 5V ]. So, in 
this example, as shown in drawing 16 , the drive which reverses the polarity over said input signal of the 
potential given to a counterelectrode for every 1 horizontal-scanning period is performed (it is hereafter 
called a 1H common swing drive). Although the polarity of Vs was reversed for every field focusing on 
Vc, in order for the polarity of Vcom to be reversed for every 1 horizontal-scanning period, by 1H 
common swing drive, it is not necessary to perform the polarity reversals of Vs at drawing 15 . For this 
reason, the amplitude of Vs can be made small. Thereby, it becomes possible to make the input signal of 
an analog switch TFT into less than [ 5V ], maintaining display quality. Furthermore ,-izing of the data 
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driver can be carried out [ low operating voltage ], it becomes possible to form in the manufacture 
* process of 5V pressure-proofing, and miniaturization of a data driver, low-power-izing, and low cost- 
ization can be attained. Thus, according to the 1H common swing drive, it is compatible in low operating 
voltage-ization of a data driver etc. with the improvement in dependability of an analog switch TFT. In 
addition, in drawing 16 , in order to run and to prevent the bad influence by the electrical potential 
difference, the relation it is unrelated to the average of average-Vcom of average =Vs of **V is 
materialized. 

[0082] Next, other drive approaches of this example are explained using drawing 1 7 . In drawing 1 7 , in 
order to make the input signal of an analog switch TFT into less than [ 5V ], 4 value gates drives (it is 
hereafter called a 1H4 value gate drive) for every scanning line are used. In a 1H4 value gate drive, as 
shown in drawing 1 7 , the 2nd potential with potential higher than selection potential, non-choosing 
potential, the 1st potential with potential lower than non-choosing potential, and non-choosing potential 
is given to the signals Vgatel and Vgate2 given to the scanning line. And the case where it becomes 
non-choosing potential after maintaining the 1st potential during a fixed period from selection potential, 
and the case where it becomes non-choosing potential after maintaining the 2nd potential during a fixed 
period from selection potential are changed by turns for every scanning line. Unlike drawing 16 , the 
potential of Vcom is not changed but becomes fixed here. Moreover, in this 1H4 value gate drive, 
retention volume is formed between a pixel electrode and the scanning line of the preceding paragraph. 
As shown in drawing 17 , different potential from non-choosing potential is given to the scanning line by 
2 horizontal-scanning period as T2 in a selection period T1. And after T2, the potential of retention 
volume is raised only for V1 in the scanning line of Vgatel, and, on the other hand, the potential of 
retention volume is lowered only for V2 with the scanning line of Vgate2. The same effectiveness as the 
case where this inverts Vcom can be acquired. Therefore, it becomes unnecessary to invert Vs, the 
amplitude of Vs can be made small, and it becomes possible to make the input signal of an analog switch 
TFT into less than [ 5V ]. Consequently, improvement in dependability and low operating voltage-ization 
of a data driver can be attained. 

[0083] In a 1H common swing drive, it is sufficient, and accumulates and there is an advantage to which 
the potential given to a counterelectrode is changed that implementation is easy. Moreover, in a 1H 
common swing drive, since the potential of a counterelectrode must be inverted, there is a trouble that 
power consumption increases. On the other hand, according to the 1H4 value gate electrode drive, since 
the potential of a counterelectrode is fixed, it can lessen power consumption. However, there is a 
trouble that the scan driver circuit which controls the potential given to the scanning line becomes 
complicated. 

[0084] next, - drawing 18 (A) and (B) — using — this example — being the further — others — the drive 
approach is explained. By this driving method, as shown in drawing 4 and drawing 8 , while arranging an 
analog switch TFT a moiety every to active-matrix area a top and the bottom, a signal line is made the 
Cush gear-tooth wiring. And while making the amplitude of the input signal of an analog switch TFT into 
less than [ 5V ], the signal-line reversal (source line reversal) drive which reverses the polarity over the 
counterelectrode potential of the potential given to an adjoining signal line is performed. For example, as 
shown in drawing 1 8 (B), the range of the output signal of the upper analog switch TFT is set to 5V-10V 
in the 1st field, and is set to 0-5V in the 2nd field. On the other hand, the range of the output signal of 
the lower analog switch TFT is set to 0V-5V in the 1st field, and is set to 5-1 0V in the 2nd field. 
Moreover, Vcom is made into DC electrical potential difference of 5V. By doing in this way, within the 
period of the 1 field, the amplitude of the output signal of an analog switch TFT becomes less than 
[ 5V ], and the amplitude of an input signal is also made as for it to less than [ 5V ]. And if it changes 
from the 1st field to the 2nd field, the output signal range of the upper analog switch TFT will change to 
0-5V from 5-1 0V, and will be inverted focusing on Vcom. On the other hand, the output signal range of 
the lower analog switch TFT also changes to 5-1 0V from 0-5V, and is inverted focusing on Vcom. 
Therefore, DC electrical potential difference impressed to liquid crystal is made to 0V. That is, while 
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according to this drive approach the amplitude of the input signal of an analog switch TFT is made to 
* less than [ 5V ] and being able to rationalize the shift amount of a threshold electrical potential 
difference, it can prevent that DC electrical potential difference is impressed to liquid crystal. 
[0085] Hereafter, the various technique of the drive approach for aiming at improvement in display 
quality etc. is explained. 

[0086] In this example, as shown in P of drawing 19 , in the level blanking period, the period which makes 
all the analog switches TFT turn off is established. In drawing 19 , G1-Gn are block selection signals, 
and are drawing 1 and a signal given to the wiring 22-1 of the 1st of drawing 7 - 22-n. For example, low- 
power-ization will be attained if Counterelectrode Vcom is inverted between the "off" periods shown in 
P (1H common swing drive). That is, if an analog switch TFT is turned OFF, a signal line etc. will be in 
floating. Therefore, if Vcom is inverted at this time, the charge and discharge current in the parasitic 
capacitance formed with a signal line etc. and a counterelectrode can be abolished. Moreover, in a 1 H4 
value gate drive, low-power-ization etc. can be attained if the potential given to the scanning line 
between the "off" periods shown in P is changed. Moreover, since it is a level blanking period, that an 
analog switch TFT will turn off and a signal line will be in floating by this technique does not have the 
problem of a display property deteriorating because a signal line will be in floating. Moreover, by 
preparing the "off" period of an analog switch TFT, it can prevent that the noise generated in the data 
driver at this period gets across to a signal line. 

[0087] Moreover, in this example, as shown in Q of drawing 20 , and R, after reversing the polarity of 
Vcom, all the analog switches TFT were made to turn on, and the reset period which gives given reset 
potential to a signal line is established. Thus, if a reset period is established before a data write-in 
period and the potential of a signal line is set as given reset potential, the data written to last time 
remain in a signal line etc., and can solve the problem that a cross talk arises. Moreover, in drawing 20 , 
after inverting Vcom, a signal line is set as reset potential. Therefore, before writing in data, the 
potential of a signal line can be precharged to standard reset potential, and the writing of subsequent 
data becomes easy. 

[0088] Moreover, in this example, as shown in drawing 21 , data list substitute processing of a video 
signal is performed using the Rhine memory. That is, with the liquid crystal equipment of a configuration 
of being shown in drawing 7 , if the 1st wiring 22-1 is chosen, for example, data will be written in 
coincidence through the 2nd wiring 24-1, and 24-2 - 24-m to the signal line to which the analog switch 
TFT (20-1 1, 20-21 -20-m1) not adjoining is connected. Since the signal line with which data are written 
in at this time does not adjoin, it cannot write in the data of a video signal as it is. So, in this example, as 
shown in drawing 21 , data list substitute processing is performed using the Rhine memory, and the 
signal with which rearrangement processing was performed is written in the signal line through m analog 
switches TFT with which the 2nd does not wire and adjoin. A configuration like drawing 7 can also write 
suitable data in a signal line by doing in this way. And according to the configuration of drawing 7 , 
compared with the configuration of drawing 1 , stripes do not occur on the boundary during a block, and 
drive conditions can be made almost the same between a near block and a far block from a data driver, 
and a display property can be improved. 

(Example 7) An analog switch TFT runs through an example 7, and it is an example about compensation 
of an electrical potential difference. The equal circuit of an analog switch TFT is shown in drawing 22 (A). 
It is generated the moment an analog switch TFT turns off, and it runs, and electrical-potential- 
difference **V can be expressed like a bottom type. 
**V=**VgxCgd/(Cgd+CO) (1) 

**Vg is the electrical-potential-difference variation of the selection signal Vg of an analog switch TFT 
here. Moreover, Cgd is the capacity between gate drains of an analog switch TFT. 
[0089] The capacity Cgd between gate drains of TFT serves as the sum of the lap capacity CgdO and 
channel capacity Cgdc by the inversion layer 120, as shown in drawing 22 (B). Although there is no gate 
bias dependency in the lap capacity CgdO, there is a gate bias dependency in channel capacity Cgdc. 
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That is, as shown in drawing 22 (C), channel capacity Cgdc will increase, if the electrical potential 
♦ * 

' difference Vgd between gate drains exceeds the threshold electrical potential difference Vth. 
[0090] On the other hand, the drive timing chart of an analog switch TFT is expressed like drawing 22 
(D). Here, the case (case 1) where the input signal Vin to an analog switch TFT is +V1, and the case 
(case 2) where it is +V2 are considered. The moment an analog switch TFT turns off, although it runs 
and an electrical potential difference occurs, since [ followed the upper type (1) in any case of whose ] 
gate bias differs, a case 1 differs in the capacity Cgd between gate drains on appearance from a case 2. 
That is, since the direction of a case 1 uses many gate bias of the range which channel capacity Cgdc 
of an inversion layer 1 20 contributes rather than a case 2 as shown in drawing 22 (C), the direction of a 
case 1 sees and the value of upper Cgd becomes large. Therefore, between **Va shown in drawing 22 
R> 2 (D) so that clearly from a top type (1), and **Vb, it is **Va>**Vb. (2) 

****** w j|| be materialized. That is, it runs by the size of the input signal Vin of an analog switch TFT, 
the value of an electrical potential difference changes, and, thereby, the following problems arise. 
[0091] In drawing 23 (A), it is the output characteristics of the analog switch TFT at the time of 
presupposing that P runs and does not have an electrical potential difference, and Q is the output 
characteristics of the actual analog switch TFT. although a signal symmetrical with the positive/negative 
of **V1-**V2 should be essentially impressed to liquid crystal, run and an electrical potential difference 
occurs — it is — the positive/negative of **V1 ' -**V2' — an unsymmetrical signal is outputted. For 
this reason, DC electrical potential difference is impressed to liquid crystal, and an after-image and the 
problem of printing arise. And since magnitude changes with bias conditions as it runs and an electrical 
potential difference is shown in an upper type (2), the electrical potential differences between the white 
level of the electrical potential difference impressed to liquid crystal and black level also differ. That is, 
it will become a different gradation display from original. 

[0092] So, in this example, the input signal which performed amendment which changes with the size of 
the potential of the input signal supplied to the source field of an analog switch TFT, and which runs and 
compensates an electrical potential difference is supplied to the source field of an analog switch 
transistor. For example, in drawing 23 (B), R is the input signal of the analog switch TFT with which 
amendment was performed, and S is the output characteristics of the analog switch TFT in that case. 
Thus, if the input signal which the analog switch TFT ran and amended the electrical potential difference 
beforehand is used, the signal which ran and carried out the electrical-potential-difference shift with the 
electrical potential difference can be made into a signal symmetrical with the positive/negative of **V1- 
**V2. While an after-image and the problem of printing are avoidable by this, a proper gradation display 
is attained. 

[0093] Various things can be considered as the technique of amendment of running and compensating 
an electrical potential difference. For example, it runs in actual liquid crystal equipment, and an electrical 
potential difference etc. is surveyed. And when [ which was surveyed ] it runs and an electrical potential 
difference is set to **Va and **Vb, the look-up table which performs conversion as shown in R of 
drawing 23 (B) is prepared, and the input signal of an analog switch TFT is changed by this look-up table. 
More specifically, it amends using the above-mentioned look-up table to what carried out A/D 
conversion of a digital video signal or the video signal of an analog. And what is necessary is to carry 
out D/A conversion of the signal which amended, and just to input it into an analog switch TFT. 
(Example 8) This example is an example about the display system which builds in the liquid crystal 
equipment with which the analog switch TFT was formed. In drawing 24 , the video signal of the analogs 
R, G, and B generated from the picture signal generator 130 of analogs, such as a computer, is changed 
into a digital signal by A/D converter 132. When using video equipment etc. for the source of a signal, it 
is made to input into A/D converter 132, after changing into the video signal of Analogs R, G, and B. Of 
course, when the source of a signal generates a digital video signal, this A/D converter 132 becomes 
unnecessary. Next, data list substitute processing is performed using the Rhine memory 134. That is, 
with the liquid crystal equipment of a configuration of being shown in drawing 7 , since it is necessary to 
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write data in the signal line not adjoining at coincidence, rearrangement processing of data which were 
* • 

" b already explained by drawing 21 is needed. If rearrangement processing is performed, it will become 
possible to write two or more data in coincidence, and it will become possible to reduce a data transfer 
frequency. In this case, a frequency changing circuit 136 performs transform processing of a data 
transfer frequency. The signal with which frequency conversion was performed is inputted into the data 
driver 1 38 which builds in a D/A converter. By making a data transfer frequency low, the data driver 1 38 
also becomes possible [ moving at a low speed ], and becomes reducible [ low-cost-izing of the data 
driver 138 and a circuit scale ]. The output of the data driver 138 is inputted into the analog switch TFT 
section 140, and, thereby, data are written in a signal line. 

[0094] In addition, as shown in drawing 4 and drawing 8 , in arranging the moiety [ every ] analog switch 
TFT to active-matrix area a top and the bottom and making a signal line the Cush gear-tooth wiring, it 
doubles a data transfer frequency 1/2 by the frequency changing circuit 136. And the 1st connected to 
the analog switch TFT of a top and the bottom and the signal by which frequency conversion was 
carried out to the 2nd data driver are supplied. Clock frequency of the 1st and 2nd data driver can be 
made into one half by this, and low cost-ization of a data driver can be attained. And a signal-line 
reversal drive and a dot reversal drive are attained by considering as the Cush gear-tooth wiring. 
Furthermore, by mounting a data driver, as shown in drawing 6 (A), easy-ization of the miniaturization of 
a display system, effective removal of a noise, and a design of the circuit board etc. is attained. 
[0095] In addition, this invention is not restricted to what was explained in the above-mentioned 
example 1 - the example 8, and these and equal various deformation implementation are possible for it. 
For example, although the layout configuration of the liquid crystal equipment concerning this invention 
has especially the desirable thing shown in drawing 4 and drawing 8 , it can adopt different various things 
from these about arrangement of an analog switch TFT, and the method of wiring. Moreover, although 
the gestalt of mounting of the liquid crystal equipment of this invention has especially the desirable thing 
shown in drawing 6 (A), different various deformation implementation from this is possible about the 
arrangement location of the arrangement location of a data driver and a scan driver, the number, the 
mounting technique, and an analog switch TFT etc. 
[0096] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of a configuration of the liquid crystal equipment of an 
example 1. 

[Drawing 2] It is drawing showing the relation between the shift amount of a threshold electrical 
potential difference, and the operating time. 
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[Drawing 3] It is drawing for explaining the technique of really forming Pixel TFT and an analog switch 
* TFT on a glass substrate. 
[Drawing 4] It is drawing showing an example of the layout pattern of an example 1. 
[Drawing 5] Drawing 5 (A) and (B) are drawings for explaining the technique of equalizing wiring 
resistance. y 

[Drawing 6] Drawing 6 (A) is drawing showing the example of a configuration of an example 2, and 
drawing 6 (B) is drawing showing the example of a comparison. 

[Drawing 7] It is drawing showing the example of a configuration of the liquid crystal equipment of an 
example 3. 

[Drawing 8] It is drawing showing an example of the layout pattern of an example 3. 

[Drawing 9] It is drawing showing the example of a configuration of the liquid crystal equipment of an 

example 4. 

[Drawing 10] Drawing 10 (A) and (B) are drawings showing the example of circuitry and timing chart of a 
dynamic mold shift register. 

[Drawing 1 1] Drawing 1 1 (A) and (B) are drawings showing the example of circuitry and timing chart of a 
dynamic mold shift register. 

[Drawing 12] Drawing 12 (A) and (B) are drawings showing the example of circuitry and timing chart of a 
static mold shift register. 

[Drawing 13] Drawing 13 (A) is drawing showing the example of a configuration of the liquid crystal 
equipment of an example 5, and drawing 13 (B) is the sectional view. 
[Drawing 14] It is drawing showing other examples of an example 5. 
[Drawing 1 5] It is drawing showing the drive wave of a field reversal drive. 

[Drawing 16] It is drawing showing the drive wave of the 1H common swing reversal drive concerning an 
example 6. 

[Drawing 17] It is drawing showing the drive wave of the 1H4 value gate drive concerning an example 6. 
[Drawing 18] Drawing 18 (A) and (B) are drawings for explaining the technique of performing a signal-line 
reversal drive with the Cush gear-tooth wiring. 

[Drawing 1 9] It is drawing for explaining the technique of preparing the "off" period of an analog switch 
TFT. 

[Drawing 20] It is drawing for explaining the technique of establishing the reset period of an analog 
switch TFT. 

[Drawing 21] It is drawing for explaining rearrangement processing of the data using the Rhine memory. 
[Drawing 22] Drawing 22 (A), (B), (C), and (D) are drawings for running and explaining an electrical 
potential difference. 

[Drawing 23] Drawing 23 (A) and (B) are drawings for [ concerning an example 7 ] running and explaining 
the amendment technique of an electrical potential difference. 

[Drawing 24] It is drawing showing the example of the display system concerning an example 8. 
[Description of Notations] 
8 Pixel TFT 

10 Active-Matrix Area (Display Screen) 

20-1 1-20-nm Analog switch TFT 

22-1 - 22-n 1st wiring 

24-1 - 24-m 2nd wiring 

30 Glass Substrate 

32 Substrate Insulator Layer 

34 Polycrystalline Silicon Film 

36 Gate Dielectric Film 

38 Gate Electrode 

40 Interlayer Insulation Film 
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42 Metal Thin Film 
* 44 Transparence Electric Conduction Film 
60 Active-Matrix Area 
62 CF Substrate 
64 TFT Substrate 
68 TAB Tape 
70 72 Data driver 
74 Scan Driver 
76 Circuit Board 
80 Glass Substrate 
82 Active-Matrix Area 
84 The Analog Switch TFT Section 
86 Scan Driver Circuit 
90 Seal Section 
92 1 st Enclosure Area 
94 2nd Enclosure Area 
96 Active-Matrix Area 
98 CF Substrate 
100 TFT Substrate 
102 Enclosure Opening 
104 Sealing Agent 
1 06 1 08 Data driver 
1 10 Scan Driver 
112 Circuit Board 
1 14 Insulator Layer 
1 30 Picture Signal Generator 
1 32 A/D Converter 
134 Rhine Memory 
136 Frequency Changing Circuit 
1 38 Data Driver with Built-in D/A 
1 40 The Analog TFT Section 



[Translation done.] 



-25- 



(19)B*H#^ (JP) 



<12) ^ ^ ^ ft ^ ^ (A) 



(ll)ttiWUil&W## 

#|H!¥9 -269511 

(43)&BBB WE 9 ¥(1997)108140 



(5i)inta.* awe** irAnnre fi a*a*tsffi 

G 0 2 F 1/136 5 0 0 G 0 2 F 1/136 5 0 0 

1/133 5 5 0 1/133 5 5 0 

G0 9G 3/36 G0 9G 3/36 

HO 1L 29/786 HO 1L 29/78 6 1 2 C 



Wm<D*Zl FD 25 H) 



(21)tbH#ff 


104400 


(71)fflHA 


000002369 










(22)tfJHB 


¥^8^(1996)3^290 




acSORSrfifKBSftf 2 TB 4 * 1 # 






(72)»W# 










fi*BUWM>*Si3TB3#5*J -fe-fn 














(74)ftfflA 





(57) (gift) 

^fcT^-o^^.^ yfTFT2 0-11- 2 0-nm#&ig|£ 
Hi. il©E»2 2-1-2 2-nli7tD^-1' 5-f T 

ff5 2tf>ffij«i2 4-1-2 4-ml:iy-*«J£K&i& £ix<l 

F T©y-7^IC 5 V WTWA^jfg-i-Sr^xS r h T* 

V a . AVb=Sr«IEi-5o 





8 
























1 
1 




•* 














¥ 


*# 


T~l 








• 

1 




jJ 


























1 




























I 
























as. 










I * 

S? 
















■iJ 


J 

/ 














1 4 


? 

151- 


r- - 

a 


a 

t 























ftKJsp 9-26951 1 



1 

[1***1] MRh5>-;?X*fc:J:D»JBfcaft. Nff 

xm^ijict h u ^ xmwznzwm h 5 >v»X^ t, 
j£3£iat, 

X«*Cfttian*M (=mxn) #©{b#!8<!:, 

Oy? iZftm-Zn&MmoiTj-nifX^ >vX io 

*t, 

[WJ - zf u -y i7 S nKJg-T -5 m«© 7 x a ^x -f y =f- 

&te*:?'P^K:^3mi$«L&^n<B©7xP^X-f 
y 9- h 7 > vX ^ © V — X«*SSr*jlJS^-r 3m*©fg 
2©E*8t£-£*. 

MfBfg2©EII£^bTitfrfB7xPi7'X'f s/xh5>S> 
X^©V-X«*a^«*&-rSA^»ffi^©Jg*iS: 5 V«T 

[1**3112] 1***1 tciswr, 

ffiCiaS h 5 >VX9 tttETtn ^X^ y x h y >'J 

[8***3] t»**lX«2©^-rn*WC*3ViT. 
Sf(|gm2©IH^(CA^«^*«^-rS^-^ K5KA© 
^©ffl^Sg^Stf^xPyx-f 7f h7>yX^ 

XX "J 7©±MRtTFW::fflf37xP:y'X-f y J- h 5- > 

^x*£¥gc-r^i3su ±«&tn ? «©v»-rn*»-* 

trS2B$tl^7^-D^X'f -7^h^>> J X^tC (2L- 
1) »S0)1B*ltft*lftU «fc&KE«£n*7xn^ 
X-f x h 7 > vX * l£ 2 L#B©«*li8S£gKiK bfc £ 

[§***5] »Rh7>S?^^»CJ:0»«$n, Nff 
XM^JKV hUi7XSEB$n-5H^h7>^X^i:> io 

j£SS8t, 

»j£2E«»c3!a6-r* tmzmnmm V >i?X9<D y- 

*Kh7>^X^tciO^$tl«.t*(cgtIf2M*©(i 

^f^^t- U i^XX'J 7©±«Rt/Tffl(C#»'f c oBa 
B $ n 35 M ffi © 7 7- D ^ X -f -7 x h 5 > v X ^ £ £ * 

WIB7 £ x ■< V U £ X x U 7 ©±«RtfT#J© so 
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(2L-1) #!©<f^l££filgcU ffi^lcEBSns 
7xP^X'f yj- hy>i'7*9\Z2 LS@©II^S$S 
S£U fl3IB77-D^X'f 7f h7>yX^©V-Xl«i 
£{i^£{fciS&f 3fc&©4>&< tfe 1 o©x-^ 

Z>tz$><D'pt&< tfc lOCtSh'7-f AtSrjfoHA^JI/ 

[§***6] IS**5IC*5UT. 
fS B Q B /1^;k©fcfflRO:*ffiiJ©^-rnA^-y5©)a{C. ±« 
*»5«ttB 1 ©x-* H^-fA, SSK7-fA*, ^2© 
=f—9 K5-f A£j|gU T^f^^VhU^XlUT 
©±fflij ICEB s n* 7 7- □ ^X -f -7 x h 5 > -yx * t m 
'KM 1 ©5 s — 9 H 9 -f A* t £ g^T £ Eigi A * - > t . 
7^7-W y*V h >J i^XXU 7©Tffl(3EB^n3577-D 
^X-f •7^h^>v ! X^i:HtHB^2©7^-^ K9-f At 

[B»**7] *g|h7>5?X3't«tt)»rican, Nfr 
xM^JtcvhUi>'XEBt*n^>H^K5>> J X^t> 
mi2H3S?h7>vX*©y-hHffiCS^3n-5N#© 
^3E^t, 

^S^C3£M-r-5>t*lcS9geH^h7>> > Xi5'©y- 
Z«*l:Si«Sn4M (=mxn) *©«^»t. 

yo y v \zftw jsn-5M<i©7-r P^x-r 7? h 7 >> 5 

X^i. 

^-7*D7^l:§SnSlgWil>mW7tD^X-1 , 7 
©E^t> 

f- V 7 >i?7,9 ©V-X««**aS5«-r 35m*©m 2 
©E«t«r^*, 

WIBrn 2 ©E^Sr9>bTHtIfB7xP i/X-r 7?h7/y 
X*©V-X«*K#ief 5 VKT 

tr s n t tr ^nsB, 

[If** 8] |***7»Cfc^T, 
^•T -5 1 * 7J 7 X *tR± \Z -#&f& U C t SfttR t 

■T^^BlgB. 

[1***9] !***7Xtt8©^-rn^lC*3ViT, 
*(»E«2©E«fcA*fi^*«i(&'r«5 f -3' h*7< A© 
©Ui*)S^ 6 WIB7 x P yx-f -7 x h 5 >> ! X 9 

tf^fSel^Bo 

[1***10] IS**7 7iM9©Vi-rn^(C*5^T. 
HtSBB^ h 5 >^?!WElSn47i'f-f ^ h "J ^ 
XX U 7©±ffllSLtrFfi0lc9IJE77-P^X-f 7fh7> 
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l:fiian47tD^-fyf h7>^^l: (2L- 
1) #g(Dlf«^L. flfc&fcEB*n*7^-n^ 
* -f 5/ 5 1 h y >v>X 9 \Z 2 L # g ©flfg £f£8S Ufc C 

[«f*3lll] lVRh?>^^lCJ:0*asn. N 
ff x M?U lev h ij £ tl-SBSfi h 5 > vX £ t . 

Rj£3H*K:38Sf 5 i#CtfIEH* h 5 >^X*© y- 
XtB«lC&$£tl£M (=mXn) #©ffi^ig?t, 

m&izmmzn. mi6iyD»^tiTn^p»^c 

WiBS^h7>v J 7.^i : , jtfrET^P^X-f -y7b57> 
0 £#£#7 X£«±»cH*»l«Ufc -tilt 

im^m 1 2 ] m&m 1 1 k*v>t, 

mTEj63iF7-f A*leI6&£. 

ituEilsSt h 5 >v>X ^StfittET^P if^-i y7b?> 

->'x * t m-m&omm h ? >~yx* & y-r 7- s 

y^UXlix^TV y^§y<£>->y hUv'x^KiDJfcfiE 

WEI* nii:««sn4N*<o 
jfeafcHt, 

xiacgisnsM (=mx n ) *©(t^nt. 

WCffiKSft. mf&l^D7!?i:tTn^n-7^i; 

m&ttmmiAznzm 1 ©£*ax-j rs^m 1 ©it 

©SB 2 CO i J AX >J 7«tR(t <=> *lfc=i««iSO ->-^» t 
m(E7:hP:7*X-f 7?h7>y7^XBi7tD^'f 

[f»#3i 1 4 ] flfc&g 1 3 IC^T, 

anuwrn vyy-y^imm.^n^y^T-^ 77h'j? 

XX'J 7<D4>fe< t>b±mRZrFM\zmtd,&2 ©UAI 
U7£l£tj\ 7:7 5V 7V h U:7XXU7©;&MRtf£ 
«OV»md»-*t*Jt«fBK0**APS»tt. 7?5V 
7XU 7©±fflRtfTffl'J©Sg 2 ©£fAX'J 7fc. I&E7 
7" P ^ X -f y ^ h 9 > >>X * **RroB« H t * 



ff x M^iJfC v h U i7 XEB SnSIih^yyX^i, 
MieH* h^>v 5 XiS'CD<7 f - hmffilCftij^^tl^N*© 

^tt^t32Mi--5t*{CMES^h7>vX^ffly- 
Xguatcg^SnSM (=mXn) #©fi-!tiSit, 

^(C^$n. mm^iyUyi7tVXnZ/ayi;\Z 
#«Sft*Mfi©7:7-D^;W '^h^/yX^t^ 
10 2k 

fltlH27±PyX'f y 7° h 7 >^X^Xfit£75-P fX'f 
^5 L h7>v J X^&^-€-C0BB«l&. £*>i*li*m 

[9t$£ 1 6 ] 1 5 iCfcHT. 

^titio feet *»*tr 

[M^17] IIh7>yX5'i: < kt3M5n, N 

ff x urn \z-? h u ^ xesg s tx* mm t- 5 > vx ^ t . 
jtssest, M^nte3£M-r^t*icHuEia*h9>> ! 

X^©y-X^ICf^^n-5M (=mXn) *©ff^ 
,«t. »Kh7>^3'k:±0»riE3n4t*»CffllEM 

-7 2 (C^-fiJ$ n-5 M<@W77 v n^X'f-y5 : -h5>> J X^ 

WET^p^x-f ^^h7>>?xy©y-x««ic«*& 
-r-SA^ff^-ralEit'Si 5 vj^Ttcb. miEia^h5>> ; 

xy^gE»g$nsia3!i«ffi©^mffic-%-A-5mte*» 
K**-ra«tt* 1 *¥-fe&mmmzzim.iEi±z,z. ts» 

[if 1 8 ] ffi«g 1 7 ICiJViT. 

[t»*a 1 9 ] M*gi 17XIH8 w-rnfrizim 

T, 

*¥77>*>^WHi:*^T. BtE*f [film® tc# AS 
40 «fir©«ttSS(Ea-&fc«ICflttE7^P^X-f y^h? 

ff XMWCV h 'J ^XB«Sn*B* h 9 >-^X^ t, 
BuEil*h7>v ! X^©y-hmSlC«»$4 w lSN*© 

X^©y-X«^tC^$n-5M (=mxn) *©ff^ 

*©ft#HH»i^3n, mI?:17'D7i'tLTn7'n 
so -7 ^ t ^fij$ n-2> M<1© 7 ± P ^ X-f <y h 9 > i^X ^ 
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mzri-uifx-f y^b^y-yxirov-xmrnzmm 
mzmnm&. 0 

[ffltjfcfl 2 1 ] 2 0 K*^T. 

[W*5S2 2] it*^2 ox«2 1 wu-rn^tcfc^ 

T. 

y^w-f^y^y^mmiz^T, mmw, 1 ©ifixiiM 
e$2 <nmmzmtvtzmzmm7j-u>?-X'i v^-v? 

> v X 9 £ * > 2 itm l ' f9r 4- © * # A -5 SB Pel & 

mmmmv^yifxwf- hm,mz&mznzN*<D 

X^OV-Xffi^lC^Sn-SM (=mxn) *©ff^- 

Bmh^y-jxpizx <oM.f$.-$nz>tmzmtm 
atTFfflovi-rn^— *twEss ti-s 7 x □ yx-r v 9- 

h7>yX^l; (2L-1) #S©«*tiS£SliBSU <fi 
-%izm&2tl2>7-fUifX'( y^h^vX^C^ L# 

m^Ti-oifx-i y^h^y-y^<D^-7,mmiz^m 
ff x m^ij tc v h u i/ x mm z n&mm h 7 y vx 9 1 . 

ffiEB* h 7 >vX:?©x*- h*«K«J*Stt*N*© 

X?©V-7l«il:ftiSn5M (=mxn) #©«-5f 
«t. *Rh5>S>;**KJ;0HMfcSn*£#K:fltrEM 

LTnzrayZizftm-gftZMmoTi-nzrz^yrh 
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T -5 n <@ CD 7 x a if X -f 5/ x h 7 > v X * © y - X 6S*£ 
7 -f > * t U HT&MBd *t©x- * ©Mtf#*-S!lil 

sfT^, *^^a*«asstifcm^*. *(iEi62©e 

*^ LT(t^iS(c##3io z. t & ft®, ftzmmjim. 
10 nmm2 5] mmbyyisxfizjiDMtt.zn, n 

xM^iJtcv h "J :7XEfi£tl-2>Bfit h 7 >/X^t, 

itmkt, m7£&miz&&?z>£mzmmmmh7yi? 
xfw-xmmz&mzn&M c=mx n ) *©«^ 

*£, *Kh7>$>**K<fcO»j£aft*4:#K:flaEM 
*©«#i»tcSi^$n. mi?:l7D7{'tlTn7a 
y^t£#tUSnSMfi©7xPyx-f 7f h7>yX^ 

7tP^^'yTK7>yX^ffly-XW;«t?. 

20 A#{rst©s&©:*:/M;:<£ 0 ^{t-?z>^mmi±*ffi 

«-r**iE*ff^fcA*«^S. s£7*xP^X-f 

7 >^x^©y-x««tc«$&t-5 c t &&®£-? zm 
mum. 

[»*»2 6] llh7>yX?a0f«n, N 
ff XM^iJtCT h U ^XiBM^n^ia^ h 7>> J X^<!:. 

migeiii^h7>v ! x^©y- h«@tc»^$n-5>N*© 
m7&&m\z&m-rz tmzmzmm h ^ >vx^©y- 

X®*£twigj£$n£M (=mxn) *©ffi-^«St. 
30 ^Hh^>^X^t'J;0^fiK$n«)i:*CHfII2M*©fi 

y P -7 * C»« $ n* Mil© 7-T P ^X -f y ? h 5 > S? 
m-'7'av2\Z'£3itim&Lti.^mm<D7-fU{fX'( v 

>yx?©y- bnMz&mmwi-tz n *©m 1 

©EiHt, 

8& * x*p y ^ * n»«-r s n m © r x p if x -r y 
>^x^© v-x«a***a*i*-r*m*©m 2 

©E^t, 

40 tmmm^^mm^ e. ©x v^;Wi^x«RB*«fi^ 

»4SI*6C7tnyif6A/D««lftf^Jl' 
xP^X-f 7f h7>yX^l:ft^t^7 ; -^ H 

tTXM^ijtcv h oirxmwztizmm h^y-yxft, 
50 HflieH^h7>> 7 x^©y- bnmizim2ti2>'N#<D 
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mm h=7>i?7.9\z ^oj^fiE^n-s t&\zm$m*<Dis 

?f-f^h 'J £XX'J TOiflJ&CTFfflH^gc-rogE 
©T- 5> h*7-f At, 

III, S2®f-^ F^-fA'tC-^A^if^^x-^K 

iitjE7X7V h U ?XIU 70±#JRtXTffiO^T 
ft#>— ^(CES;* ft 3 7 i- □ ^X -y h 7 > v>X i? iC 

(2L-D #scDts^^^$n, te^frseg^n 
& 7 -y u if 7 -f v 3=- v v > ->* x ^ 2 l # s ©ft 

2 fe\Z-tZ> Ct$#?Stt4^yXrA. 

[fgBJl©l¥iiSB&iftB»3] 
[0 0 0 1] 

[0 0 0 2] 

[#«S«&^BJ*^*L<fc'5i-r^^] 
>> ! X^ (JWTTFTiiq^) SfflVifcT^r^^h 
Uy"X§!!©&l|g^©#J<hLT#ii s F6 -5 4 7 8, # 
ft?6 -6 8 6 7 3lC*Sn-5fi£*&«a*;g>-2>. £©*£ 
JfeSfifTte, liTF T^tg^£ft3M#©{g^gSt;:. 
m £ 1 7 P if £ U n D <y ? <D 7 7" n ^ X -f <y ? 

[0 0 0 3] La>Lfc*«S±Era*8«fctt£llT©J:'5 

[0004] III:, ±fB7^-Py'X^-y^^H^TF 
TtHil:TFTI:J:D»fSl/fti^ d©77-Py'X 
(£AT7^-pyX'f yfTFTt^) ©m^l* 

nntzittbizmm&izte&K (Dnmnmnz. # ten 

X P v i? ©7t" P v'X'T v F T^tSttS^Tte, 

-cm # ©«& »s L & ttniift s & ^ » . 7 ^ p 

^X-f y?TFTKMMa4*i*tt3n;:2Kfc4. ft#3P B "5 
\ZK^TTFT\Z&<<DWfoifiWLi\Z>£. TFTOLt 
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[0 0 0 5] 112 (C, ^-^ H^^f A*t^Ht©WlC 
f-yfTFT^tn*^, 7to^7fTF 

[0 0 0 6] ^3iC, ±SB©J:5tC7±Pv'X'f y^T 
10 FTSrtSWcif^fC. x-^F^-fA', $Ih'7^A'5: 

mmzvT$hmiL<mm-t2>frt^5®imh$>vft. 

[0 0 0 7] *^BJtt. «J:©«fce>&I£gI(C^T;&£ 
ftfct>©T<&9, ^©BWiT-St^^ti, a^14tc. 
ffift. ItKttOffiUttASB. 
X7rK*mmtZ>Zt\Z$>Z>« 

[0 0 0 8] 

j&£ft, Nff xM^jic-7h'j^x@Be^n-g.ii*h-7> 

20 v'X^t, *iJEBi*h7>^X*©y-hmffilc8$8;S 
^h^>> ! Xi5'©V-X^lC^StX-5M (=mX 

n) s»sth7>5?x^»c«kt)»riEana 

Xp >y ? t L T n X P -7 y" lC#Sd £ n-5 M<B© 7 ^- P if 

^miH©7^-Py'X'f y=f- b7>i?X?<Dif- hnffiZ 
ftffl»«"r*n*©SBl©Bi»t, S^^T'P^^IC-^ 
S nB S U ^ V i n m © 7 ^" P X* X -f >^ h 7 > v X ^ © 
30 V-X^Sr^aSIS-tSm*©^ 2 ©E^t 

MS$g 2 ©K«R*^lxT«rE7^-a ifX4 y ^ h 5 >'J 

[0 0 0 9] ^fgWCintf, n^DyfC»i(3ftt 
7±P^X-f •y5 1 h7>> ; X^?£-fflti-5)CtT% "r-i? 

hfl2T#S. flT7tnyX'f7f h7>y'X^©A 
^J«^©M*1^5 V^TlCt^-iiT', 7t'D^-f7 
5 1 h^>v 5 X^©b^l/^fi*ffi©->X ha©i8iE<b*^ 
40 ft, {f^tt*|6]-hT#S. 

[ooio] *fc*5E«tt. Mmmmh^yisxirtffi 

E7^"P^X-f •y5 L h^>vX^i:5:, ^ B y'J3> 

»c-#»jSlxfc^t*«F«tf-5. *i8Wfc«tfttf, # 
^y'j3>©TFTSfflU5itT, 7^P^X-fy 
^h7>v ? X^©*>»*t*(£<T?^, Ifh7>yX 

^ 1 7 7- p if 7*4 v ^ h 7 > v'x ^ ©-• frwmttimm 

±Ji>im\ZtZ.Z>. 

[ooii] sfc*5sw«. men 2 osmsuca*©^ 
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j-uifT.'i 7fh7>y^©V- X«*££T©EiS«£ 

[0012] £tz*%w^ m%2mmh7>i?x?fim 

WZtlZTyrj Zfv h U y-XX'J7©±M&lTFW:: 
METtn^'f yy h ^^X^SWf^EBU 

o tc^ i/mmmt-rz zt-emn&Rfemm. f*vfe 
f0£ib©*8iats§^£ftD. y— ^ K7-f A*©»ft^i£ 

Sc*«S«T?**. L*>fc^->«E*§l£:L£:*£©Sfi© 
rtHN-tt©*SMb, BB£££M©£*tft#©MBt>. 
#fBW©«j«K:<fcfttf»iHT?**. 
[0 0 13] Sfc#SB9Itt. »S!l»7>^l:±5» 
Bg$n> NfTXM^jtcvhU5'XSgs$n^>iii^h5> 

n*N*©j&SB£:. »**»ic2aajp-r-6t*tWEia 

*h7>vX*©V-X®«l;:J&l&£n£M:fc©«#B 

oflf»cs»sn. HEBBh^^x^aneBSft 

oEB£n-5M<@©7:*-P^X-r -.yy F^vX^t* 
WET^-tV :7*v h U :7XXU T©±fflflStf'T« 
©li-rn^— ^tEBSnST-^-pyx-f 5>y F5>>* 
X^SC (2L-1) »B©fl-5figl£g&fftU ffll^tCEB 

$n^7^-Di/x-r->5 1 h7>^x^ir2 L#@©fi^§ 

fc*©d>ift< £%> 1 t3<Dx-^ 
F 5 -f A* t BEB* F y > ^ X * ©y- h «S fC-fS-^- * 

/ww©n— iz»c*KLfccts4*«t-r*. 

[0 0 14] &%W\Z&tl&, nzfoypizftrnzntz 
T-raif^-i y^hy>i?X?&m^Z>Z\tT% 
h'^AOBft. W^lksasrrtdJT*, y-*F 
7 -f A* <h F y -f A* t * Bfi/WP© IHF— iS IC*=ST 

s*. cnk:±oft«©n»^S©/MHfl:, /wx*©{£ 
«. @»ai«E«©«afl:**«i«t**. 
[0015] sfc*5§B^«, m¥n/^)V(Di£mms^m 
©vi-rn^-^©ia^> ±m^&m(c« i ©y-$> f? 

-fA\ ife*F5KA\ S2©r-^h*7i'A*^gt, 
7^tV h U ^XXU T©±fiiJtcEBSn-5)T7"n 
^X-fyy h7>^X^tWEjBl©y-^ K7-fAt 

&&m-tzmmrtf->£. r^y-r :/vf'j*xx<j 

7©TffliJ(cEM^n-5.7^-D^ , X-1' y 9 1 h- 7>yX^ t 
StfSm2©y-^ K5'f/ttS»«t5E«/^->t 

i&A-^-^^Tjttffcfc-f-Sit-e. U-fT^hA^- 
>©flMJW*«»£fc4 Bj*«M4©lRl-h i bHft 



[0 0 16] *fc*«WJ4. *Rh7>^i'i:i!3» 
fi£$n. NfTXM5iJ£Vh'J:!7XEeS*l£iS^h7> 

^x * t , wimmm f y > y x t> ©y- f mm 
n^.N*©^s«i, mfe&fflzim-rztmzwimm 
mb7>isz.?<Dv-7>mm\zmwi2nz>M (=mx 
n ) *©«^t, »Kh7>^^m:t)»idcan* 

1 Zfnyp tLTn7nyi?\Zftmt£tLZ>Mm<DTi-n 

LfcC^m<l©T^-n^X'r y h 5 >vX£©y— htt 
«**a»«-r*n*©«l©E*4:, Sft5^n>^ 

*. WEJB2©E»*5>UTfflIE7yn^-f y yh7 
>> : XiS'©y-X^lC^-r5A7j{f ^©JH@£ 5 V 
J^T t T £ H t S 4$B 1 1 Z> . 
[0 0 17] *mWlZ£tUX. 7tP^7?h7> 
^X*©A:fc^©g^£5 V&TlC-f-SiltT, 7y 
20 a^X'f -y^ 1 h5>> ? X^©L#ViffimJE©->7 hfi© 

^HS-r-ST^^'f 7"V F "J j?XI'J7©i«©^Tffl 

[0 0 18] $fc*3691tt. IIh7>yX^I:i0i 
NffxM^JlCVl>'J^XEB$tl-5)il^h7> 
yX?t, ffiEB* h 5>-^X^©y- h«fi(Cttffi£ 
n^>N*©^S^t. K^SIS(C32M-r^<h*lCHiIfHili 
^h^>v 5 X^©y-XM^iCS^$n^>M (=mx 
n) *©«^t, »Kh7>v ? X^tCi0^Sn-5 

30 t#\zmmM*0m^B.\zmM2ti, mmzizfuyf 

tlsTn7Uy{7 K»«Stl*Mffl©7'y n^X-f 
H7>yX^tm, WEH*h7>^X^t, WE 
Tta^Xi-yf H7>-/X^i, SdE^fi^icfi^-^ 

«*e-r * fc© ©^ffi f y -r /n*ih18S t * . **sa -> U n > 

©?^K F 7 >-^X ^ tc J: 0 * t*l:^J7Xig± 

[0 0 19] #«ji->U3>TFTtt, IW!iflE*<ffl<, 
7tnyx-f7f h7>yX^SMt5fc0iHl 
JlTS^o JrlsTTi-ntfX'f y^hy>V7,?lzW3<. 

[0 0 2 0] 3Ltz*mm*. *ME3fe*F9-f A'HIgSSr. 
MEH^ h7>v'X^S.J/H(lET^-P^X-f F 7> 
i^X^ <hlRl-ffitt©»Bi h 7 >vX^^ e>fiE*y< ±5 
vitmiUiiWrj y^m<D->ybUz^^lZ^ir)m^. 
LfzZ.t$:¥fWlt-rz><, C©J:5C-rtl«|S|-«tt©T 

-tX©fiS^{b, BBS«©IS/MfcSBn*. 
[0 0 2 1] Sfe*^HJ«. Iih7>yX^I;<t0f 
so jS^n. NffxM5iJlcvFij^^EBSia*BKF5> 
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mhyy-y^^^j-xm^zmm^n^u (=mx 

n) *?>mnmt> m®iby>i?*inz£<0Ml&2ft2> 

tmzffitiM&omwmzmmzn, me^i^p^^ 
tvxn-fuyi7\z^m^n^um<D7-ruif7.^ vJ- 
v v >vx^ m&ttmmAznz>% 1 ©iui u 
TRifWim i ©max ij 7**e#«an»#:#i*Aa*i 
s4>fc < t fc i ocom 2 fflitxi u r^igtt e.nfe-a 

MfBlg2©§JAXU7l%C^j£LfcC££#tl[t 
[0 0 2 2] *^Bj[cJ;n^ 7tn^^fh7> 

[0023] mmmv-7>¥x?fim 

m.ZftZ>7i>7-4 b U i?XX'J 7©*>fr< •tfc±fld 

h u ^xxu T©*fiijRi5£ffl!ioti-rn^— *tr}sa*r 

^©iltAQSriStt. 7£tV yxU 7©±ffliJ&.£TFffl© 
m2©iJAX'JT(C> WIHT±P^-f 7f h7>'^ 

i?&¥$c?-z>m&i,fiiztz¥fm£-Tz>. z.<D^o\z-t 

7 > V s X ^ ©f it Art* «J*g t ft 3 . * fcSg 2 ©SAX 'J 7 
H7 £ x-f MJ £ XX U 7 ©±TIC^tt e-n-sfc 

[0 0 2 4] *fc*3BW4, S»Bth7>^^fc«t0» 

siih7>vX^©V-xm«K^£tl£M (=mx 
n) *©«^*i. »Kh7>-;?*i'K:«fcD»JdcStt* 
£#KflMEM#©©^*KJ*«£*l. mfi^l^P-y^ 
tVTny'Uyf\Z^m^n^>Mm<D7i-Uif7,-f 
by>-JXZ miTi-a^X-X y^Vy>-J 

[0 0 2 5] Tj-ny-^ y^hyyiSXPRZMZmZ 
%L&mT°my Z. tX\ Yi-nifX-i H7>-/X^© 
<i^tt©[S]±S Btl«. -tLTBI«**«jftjiJ:0 

[0 0 2 6] *&*5B9itt, filEte***. 4>ft <<!:*> 

asaimj: o hffinmv>t&^tmmT'mifzz.tz&m 
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t-rz. z<D&y\z-fnis, jt^*oaF4«fi&/hs< 

[0 0 2 7] »RK7>^^l:J:^ 
jSStl. Nff XM^iJlcv h U yX&.W2tlZ>ffiM hy> 

*h7>yX^0V-Xi*:SlStl^M (=mx 
n) #©«-J|»i. »Rh5>^X^C«tO»j58an* 

£&\ztfif£,M&<Dmm&\zmwi-2n, mm& i-juy? 

io tLTn7'P-v^('5i-fiJ$tl^Mfi©7^-P^X-f y=f- 
h 7 > y^ * £ Sr^tJi&IlggfCffl H<E> n5I»*ST 

«K«tlSr*A*fll#©ig««:5VmTtcL, MESS 

[0 0 2 8] £©«fc?lC 1 HP^E^OSteSS&SrfT 5 
C<hT\ 7to^-yf h7>yX5-©A*M^5 

tXT'MT't, (gPXMb£&n&. 

[0 0 2 9] Sft^fgHJita. »Bth7>^X^i:J:D» 
f££tU NfTXM^Jfcvh'Ji'XiEBSn-SBiSih^ 
->*X^£« W§HH*h7>vX^©'7 , -hmSH^$ 

mhy>i/7.?<DV—7,mmzi%ffi-£?lZ>M (=mx 

30 t*fc«rEM*©«^«i»c»tt$n, mfi^i^p-7^ 

£ LT n 7p -7 £ ica-fflS n-&Mfi©77-P i^X-f 7? 

h y y vx ^ i &^tswiik£&izm ^ e> n^ssft^feT 

a&oT, ttlE7^-P^X-r 7f h7>yX^©V-Xl 
«tC#t$&T 5 A^m-^©Jgi|iSr 5 Vi^TSC L. ^«ltC 

fe*ttCDfiVi» 1 ©mfe. R#£*R*&J: 0 fc»5©i« 
HI2©ffi^ct, a*?«fi*»6K«l©«fl[*- 

[0 0 3 0] Z.(D^y\ZlHAm. / f-VK^mm^ny 
Z\tX\ Ti-oy-^-i -yf h7>yX^0AM^5 
VJ&TFtCLT*). }K^tcMLT+^7iA#$©EpJbDttEE 
SrjDASCt^T^^t^Jc:, h'7-fAfflt3X 

[0 0 3 1] 7K¥^7>+>^WF B 1(Ci3 
^T, m(f277-P^X-f 7f h7>yX^^7$tli 

50 7«IB©M»C**l6l«£E, j£3tB«0«{i*36fl:ai**Clt 
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[0 0 3 2] *fc#S8Wi. * s P^7>*>^fflWfc* 

mz, mtzT-rn?^ y9-h5>>isxim-y$i*m 
<jlWt»f#o«tt**A*J(IIIBft«»*i:t*1«llt"r 

■y hT*Jn^ h-i'£l*jfc-C**. 
[0 0 3 3] Sfc*5£"P!tt. »Kh5>5?X^fcJ:0» 

>*X*i, MfBH*h7>> 5 X^©y-h«ffilC^$ 

ih7>yX^©y-XMl:SM$n^M (=mx 
n) *Ofl#*t. »Blh7>^^lC±0»J«an* 

h 5 > v*x 9 1 ^tsm^mmzm ^ s n&mmjj&x 

Sot, MfBH* h 5 >:xX^#i3B£ ^7^77^7 

-yx^£#iTfOgEBU i7?T^7*Vh'J^WJ 

^ y^by>VX9i,Z (2L-1) SBO«#H?:S 
HI/. IB^CEKniTtayMyyh?^^ 

[0 0 3 4] HO«fc5C^->#K*»C-r*tftK«*M» 

[0 0 3 5] *fc*ffi9itt, Bmh7>zS7>9\Z£0M 
J&£n. NfTXM^iJfCVhU ^XEH3*l3iIiiiil-7> 

mh7>v ? x^wy-x«g«tcSi^sn-5M (=mx 
n) *©«*N6t. SI8h7>^5'l:<k0W3n§ 

1 ZfUyi; £hXr\7'Uy>7\Zft , m-ZnZ>UmV>T±U 

ifxfv7b9>i?x*t. m-yayi>iz^nmm 



£V»m«© 7 7" D y"X-f >y 3=- h 5 > vX * lTf§ 
[0 0 3 6] *«M»cJ;n«. lilfj:^mKiya 

•yy tbTnyp-yy fc#fij£tt37;>-p;7*x-r •y3 l h 
7>-yx^£^3^&©^,!lget;:43^'T^ m^mz 

[0 0 3 7] *&*58iBtt, »^h^>vX^lC«fcO^ 
NffXM?iJ{CV|>U ; >XBSB^n-2>ia*h7> 

5^ h7>vX^©V— X^tC^^n^M (=rax 

t*tiwuaM*©«^ii8»cs«an. mis 1^7^ 

t UT n 7*0 7 ^ n^Mfl© 7 1 D i^X-f -y^ 

S>oT, 7tn^-f ■y^h7>> J X^©y-X^tC 

tt&f -5A7j{t^©mfi©A/htc«t 0 3E<tra^*tfett 

«EE*ttfiM-**tjE£fTrj&A*flre*. iST7"n^x 
20 its. 

[0038] **fifcj:ntf. £frtfcw-«E£i§«-r* 

HKESfrofcAfce****. 7tay'X-1'7f h7>yX 

*fc#*&*n*fc«>. ^^©DC^flEwBisnSrKjt-e 

[0 0 3 9] £fc#fPJk:£fi-5>3l*->X^Att, iSilh 
7>v ! X^tc < i;0^$n, NfTXM^iJtcvh'J^XE 

ztmzifi&wmb7>i;7>?<Dv-7.mmzmwi 

30 $*13M (=mXn) &<Dm^&t. iSil h 5 >:xX^ 

»»L/&lr»m«* 1 7"P -y y <h IT n fa y y iZttmZ 
n-2>Mf@©7^-n^X-f 7f h7>yX^i, T'n 
■y y {c^ * Lfc 1/ >ml© 7 ta^^f b7> 
-yxy ©y*- h^a^^iiSigcT^ n #©fg 1 ©SB^ 

-f -y^ h^>vX^©y— X^$r^)ltti^-r«>m*© 

!B2©E«i. m&mm^3££mmfr*><D5"zs?Mm^ 
&©«^£d/a*&u mmmmiTi-ofrx^ -y 

[0 0 4 0] ^fPJtCJcntf. B«LfcHm«* 1 y*P 
•y y <h LTn 7P -y y iZftmZnZTi-a!?^ -y ^ h 

so TStSCtT, A'©ej£ffc. ffiPXhft 
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[0 0 4 1] *£*5S9Itt. »Rh5>^^»C«tD» 
tl-5N:*:©7&gg§l£:. M^^tC32M-r^t*lCmitBil 

x^i;»i*n5i2©r-^K7-i'nt. ttflri. $ 

■3n47tayMyf h7>WC (2L-1) 

iB«a*a:*««iEx-^ftsi«ift»* 1/2 {met- & c 

[0 0 4 2] ^SilfllCfctUf, SHI, £2cDx-^F : 5' 
[0 0 4 3] 

i&womffiomm kt, ^m<omm<ommz-o^ 
[0044] mmmi) m i \z?mm i ©i»fi££^ 

1\ 79T^^h'J?XXU7 1 OlCti. NfrXM^iJ 
fCH^ITF T 8^EB$tl. dtlSWHsflTFTOy- 

$n5M (mxn) *©M^*^fiE^tlTVi-5. Ctl 
^©M*©il^lCH7tP^'f yfTFT (2 0-1 
l~2 0-nm) fim&i-ZnZo 7to^7? : TFT 
tt. Sftttimffl* 1 ^Dy J 1 1/Tn ^n7^l:»il 
StlT&D. 7-TU 97.<i y ?T FT (2 0-11. 2 0- 
12-2 0-lm) &img<DZfayt7, (2 0-21. 2 0-2 
2~2 0-2m) ^2#B©^a-y^ • • • (2 0-nl. 2 
0-n2~2 0-nm) ^nSlffl^P y 2 left*. tLXWl 

(2 0-11. 2 0-12-2 0-ln) <Dif- hmmitWil © 

7fTFT (2 0-21. 2 0-22-2 0-2m) • • • (2 
0-nl. 2 0-n2~2 0-nm) <nf— h^lte. 3I2©SE 
i2 2-2- • • 2 2-ntC«kD*iiS^$n-5, 

[0045] mfzmuz>7nv9iz<£3inm&Lti.^7 

tn^yfTFT (2 0-11. 2 0-21-2 0-nl) 
©V-^«*«!B2©Ei»2 4-ll:J:0*IiK3n 
-5- nmzTi-UifT.^ 7fTFT (2 0-12. 2 0-22 



(9) 

~2 0-n2) • • • (2 0-lm. 2 0 -2m~ 2 0 -nm) ©7 
-Xi^tt. Sg2©B2iSi2 4-2 • • • 2 4-ni:iO*I 

[00 4 6] ZOJiOlZTi-tl/fX^ y^TFTZmm 
fon^D -7 W^Mil/, £ 1 OB»tlni^.*W»«^ 

T, fit*BCDSBHF-»*l/n»C-r*C4:**T**. IP*. 
7 ^ D ifX <i v J- T F T 1fim \ £ ttM L ftm 
m (=M/n) #fcT?**. ^UT5^ 
io K^-f A'te. m3jJ©l2©El2 4-l~2 4-ml:g 

4>&<t#. ggcaw^ Mb. ilzixMtSrlin 

[0 0 4 7] «JH«©!ll0»«i, Sg2<£gE«S2 4 
-l-2 4-in^bT7tP^^ yf TFT 2 0-1 1 — 
2 O-mVV-Tsmmz&l&T&Atim^nmiS&SV 

X-f7^TFT0bt^iiE©x7 bMM^TCt 

20 [0 0 4 8] 7tP^X^f7fTFT(Z)bt^ 

^To Vg = 20ViU M«iCH 

/^*;wT<oftffif«atrai;jr^:*«t'5rcc = iopfs 

g^ltt^o *fc»f^»«» f «3 2 OKHZtlT 

^7fTFTm T-^K7^AOj|ft 

Tft) £r«SLT^5fc«> («^.tfl/ni:«5t) , 

OVSts (Vd=10V) <D^i£^£SnAfcil£<Z) 
lf^fy7 h»ttttG©J:3Jra:0, 5V« (Vd 
= 5 V) ©«»««^*Jn^.fc«^ttH<Z)<J:3^*. 
Vd = 1 0V(O^[:lt 2 0 0WligTL/t^Ii 

f T<Dv-xmmzi)nz-2>AJimn<DMm& svtLrz 

ID*»Vd=5V(D^lC^ 1 0 0 0 0 PSWHIIS 
[0 0 4 9] L§Vil«E©'>7 1 V± t)^t < 

(■*«i©*ttt»fao«ffi^T#tt<«i:*) , 3> 
Tta^y^TFTOLf ^fiMJE** IViSt* 
yb-?z>t. 7ta^7^TFTUf^l/7y3> 

[0 0 5 0] «ft3S«©««Btt€:+^t)<0i:"r*fc» 
so \z\$. th 1 0 0 0«fWaflE*Tb#l^««JBE© 
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1 v£tTK«t3i&s*«» o , R?i*msK£ 

Tl VJWTTJ6-5^t*ta*LVi. Vd=10VCl& 
V±D^</i^TlSK 1 00 0^T2V1S 
#3US0iJTfi, 7to^-vfTFT©AM 

©m^^Sri^fPT^^. rnic^o iooo oNFiag 

-So Hie. A:*7«*I©S«*5 vaTtnctT, 7 
tO^X-f -y^TFT©§2l£t£tt®EE©ll (^(Clf^lC 

[0 0 5 1 ] &i3E2-Ctt. Vd= 1 0 V©i§-&i:©it 
tJE*3SiElCff'5fcJe>, Vd=5V0l^l;feVg=2O 
VtLT«JS«rfToT^^>. Vd=5V 

(A*«^©ig«^5V) ©i&HBVg=15VT*» 
oTfc. V d = 1 0 VTV g = 2 0 VOl^iBifflS 

HZ, V d = 5 V7f»fPH«JS 3 2 KH©*^OjHJfe*S 
3tr£##©fc:#>0ff2T£<, 

[0 0 5 2] :£*;S£#J©f§2©!|#fHi. Si^TFTtT 
tn^M^fTFTt*. (#U) ->U3>|; 

7toyx< ^TFTlCttA^fi^SPASft, 

«Ht***{fr4fc», 7tn^>vfTFT©t>g 

*n^D»;?i:»ffll / 7 ( -*' K7-f A'©eR£«SLT 

1/V»t)©i:)i5. t^^^II (T^E-H^rX) ->>J 
3>TFT«^i!)S^##lC{£<. iii*TFTItffifflT 
tTfc, 77 v -D:?X-f y^TFTtCteffl-r-5Cli:«±sE 
*>J£tft® RUB** 5.*ffl±^F nlffiTa&o fc. *H16«T 

MbT^S. <I*llrJ;D, B$TF Tt7tn^X'f 
I*TFTt7tD^X-f>7?TFTt$: 

^7XSS±fC— *i^r*Ci:T, «tii««o^»-+ 

[0 0 5 3] «;0 3§:ffll/iT, iB*T F T hJ-fuV 

•f AfciSfcoirvrKiirr*. £-r#^xs«3 o±ic# 

Bt3 2**tta-a-fc«, *«gft->U3>»K3 4Sita 
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a -a-*. ifiD*e«->'ja>»i«3 4©jgjMt*ifii±s 

it?, U— !f-7r:-;i^Hfflj£fii£«£JflV>T*l|g|& 

[0 0 5 4] 3 8£ffi*J&U 

io %£j||IMGM! (S i 0 2 ) 4 0£»fiKU &«WK 
' (A 1 ) 4 2ffl^«f^Ml. ifaJS^BI ( I T 
O) 4 4TiftS&ML, ;V>^— >a>14 6^ 
»fi£-rn«, HPgTFTi:T^nyx-r 7?TFTt5: 

u EiRuaa*isi*K«sufc^isis«*ft/xmo^^y 

[0 0 5 5] *mfi«©m3C!)#*tt, 5 s —* K?-f A 
©^©MW67tD^'f7fTFT©V-X 

20 ««*TOE«ffiSi*i§-««cUfcct»r**. 041: 

T. #Jx.tf5-*-* K^-f n©ffi*SSH l 5 0-1, 5 0-2, 
5 0-3^f.7tO^X-f 7f TFT 2 0-1K 2 0-1 

WICte, 0 5 (A) (C^-r«fc^(C, Ti-aifX^ 
FT^e.M2©E«l^©5im^5 2-1, 5 2-2, 5 2-3 

5lttJI>*ae< ClltcJ;Di©§ltB«©jSfi ! i*S^tc 
— {Sia^D-kXTTFT^fiK-r^a^- 

so tcti, cne.©gi#mL^tt7;i/5tcjt^Tfi*T:ffligu 

fcfc, d09imiftfiDfij6rt©^:/hH*#ttWBi:^:*. * 
fc04©DlC*-TgP^{C*5t(iT, 1115 (B) 
l:E, F, G, H©^#©*3£gHt$-e-T(A-5. 
04©l/-f 7 1 ? h/\°^ — >T«, EI 5 (B) © IK^T 

5P) t J lr*-raC^©ffi«llf 7f*Wi5t>Oi:&5fc 
*6, H©^fflEML2^ E©gU»©E^fiL 1 IC 
Jfc^Tfi<fc*. *HT?H©SB5»«)B«*E©ai5»±0 
40 *>A<U £©«#fc:fett*JS©i*-5feK:l.TV>*. 
[0 0 5 6] t*-^ A© WaSmfc 

T©«SS(c«4-r^)ffi*T;©A/hH**#t4tcA#^^» 
£©Jgfci7^^<i, 0f4-©WPr3F*3T©HI^« 

«ffi*T©«SS©Stn;(C77-n^X-r-y^TFT©^-> 

t&mmt) o , s n im a n fc 7 * a if 7. -f y t f 
*>m n . « o t c ©^s§© &tt tc*fr ^> mmmw mm 

so tCHRbVifcCDttt*. *HJ®«T«, 05 (A) , 



m B3¥ 9-269511 



19 

(B) tr^f <fc3&»*©I*£S6U f-^K7-fA* 
©m*SSB L *^7^-P^7.-f -^TFTOV-7®«i 

WlA^.Ct^T*#-g.„ tZ&ft$k<D7 -fa if y^TF 
h U :7XI'J 71 0 W±ffliJ[Cfi^H^C0SS ?lftB$ 

^ F7<A©ffl*»^©#*7!i>S7£7VXvHJ£73. 
ti.fr -oft. 

[0 0 5 7] #*J60i|©Sg 4 ©«r« tt, IH 4 J: 5 

tc. 7^7=-^ Xv h u ^xiu 7 i o ©±«Ktfr»;: 

77-n:7*X'r-y5 L TFT$#ic-r-3SHML. ±ffl©77- 
D if 7 <i v 5 1 T F T fc« A tfiU2S# B ©{I^H^Saf 
-5. «t*tCT«©7 7>n W^->fTFT g ©fl 

»E$I . ? isffi&miz-fz, z tT\ =t—9Yv 

-1 rt<7>mftm$L®.**ft\Z-Q%Z>. SfeifliJ©^-^ F 

\zmm.TZZ>. W>U*^7tD^X'f7fTFT4 
(±, x-^ F^-f AtT^y-* XV h ij i7XX'J7 1 0 

©±Tt£BaaLft«-tiKf&s-r (8afif4B6 (b> # 

«, nXa-v:7©7±a^7s-f -y?TFT£ia:tt3££ 

*/jNSftT*. lHlg&StRE*«:fB»fbT?S*. 
(HiS0iJ2) *Jg{SJ2fi, f-^K^-fA' (IC) , S 

iF^A* (ic) (on&izmT&nmMT'&v. me 
(a) \z^v>m&Lttr« me (a) {zam-cm-rnto 

^7^f-fy-7h'J^XXU7 (St^BS) 60t* 
-5. m&ttmi$, CF Sffi6 2tT 

FT»«6 4t©mfc»«rSns. ®^6 6lCtt, 7t 

□ ^x^y^TFT&tf^©Eiia*EH£nTv>*. x 

— * OtiTABx— X6 8 SrfflHTHieSn 

t-3'H71 , A'7 2, ^tF7-fA'7 4tMi 
IeIS§*1S7 6±(C«, x~ 9 F7-f A* 7 0 , 7 

F^ A\ jfeaEK^'f A**a>hP-;i/-r^ifei6<S) 

[ 0 0 5 8 ] *H*«f||©JB 1 T-TuifX^y 
fTFT47?f'f> r '7F'J^XI l J76 0 ©±MRtf 

K*tU t*-* F^ A*tSSK7< At*. CFS 
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W.6 2RI/TFTM6 4 A> SfiE^ifc&A*^©!^— 22 
[0 0 5 9] Jfc«©;fci&(;:BI6 (B) 7tP^-f 

•7^t f Tumv ^tiT^t£^m^s\z^xi7 i/m 

Ti7->*SSH*ff 5 t> 7?r-f7'-7hU^XlU7 
(«^Hffi) 6 0 ©±MS:tf TffiltC-r-:* F 7-f A 7 0 

io [0 0 6 0] *fcC©Jttfc«Ttt. n^n-y^lC^fiJ^ 
nfc 7 T a if 7s -f -7 X T F T ^1$ 17 5. tlT V >fc V . 

t--^ h*7-f A<Dm®t.&m*>-T z. ttf-cz-f. ssha* 

Ac*. u©T-^H7-fA>6cDy'fX (maaiSW) 
mwL<Dm.^fmzm&mzm£t . ^ut^ha*;!,© 

±TC«ft©f-i' 1*7^ /^SSSft4H6 (B) © 
20 «fi£Tf4. Z-fXiHtftSx-* K5<A©£a&5ffl8! 

< ttZtcSb. Z(DJ <i X&->-)l F IT»E 

[0 0 6 1] -75, 0 6 (A) lC*-r*HJfi^J©ttlfiKT 

tt, ^f B A^;i/©±T(C7 : -^ F^-f /wnesnT^ 

tzWztb. ^ThteL3SrL4.tCj±^T/h^<T#. ^ 
-?h*7-f^ N*©ffll&*^^ < ife* K 5 -f A £ — 52 tC^ 

-^F7-fA^fiE$n-5fcae>, mfsmfiLommzim 

30 tc#M{bT#-5o JE^y'fXMt^ST 1 -^ F^-f A© 

$ v— ;V FLTEM I *fffiS:J6T ^ tAJfltS 0 . /" 
-f X©«RJ»*»n»i:*n* c i:^*#xfttwteihT^ 
. *. 

[0062] *mmm<Dm 2 ©i#mf4, jitB H B/N°^;u©^j 

AtteaiC, l-MfrbmiZ?— 9 F7-f A7 0, SSEF 
7^A'7 4, 5 s — ^ K7-TA7 2SrH^b, ±ffi©7± 
O^X-fvfTFTtf-*' F7-f A7 0 tSr^f -5 
ElA^->i, TffiiJ©7^-P^X-f 7fTFTir- 
40 ^ F7-TA7 4 tt»«1-*E«A3'->i*±T»» 

a ^ - > £ q ic^-r e^ a ^ - > t at±T*wc^j£ $ 
nr^-So eeoTu-f7^FA^->*^-r*isn 

*S:K:SCabTT«©E«/ , «3'->QSJBJ«fn««tlr^ 
«6, K 7-7 hA^-^ffr&rt^at&^o tfci6 
(B) ©ESSSS7 6©B*A**->fe±T*H*4:fc* 
fca&KW-A^Utft*. Mt;Ei^A^->P, QS:±T 
^('®EE-r-5C£T. ±(ffl©7 :: -^ F5-f A*5±i 
so ©77^oyx-1'-y5 1 TFT*T©E^Stn:i:. TffiiJ©^ 



o 
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t^-d^x^ s/^TFTfcatatsnftiBSJWiToms 

[0 0 6 3] ZL<D£o\Z*mMmT*\Z, 7tP^7 
^TFT£I2H\ ^5/«E«^l/, x-^Fx-f A£>J| 

5. &*H6 (A) x— * Fx-f A*£;SEi2<Z)±T 

l:ilfo*SUT^4^ £ja©±T£2flJEU:?^ 

(**«3) B7fc^6«3<0ttJS**?\ *»«3T 
te, 7tP^7fTFTH ^JfiflllfcSftOBS 

439. 7tP^7fTFT (20-11, 20-21-2 
0-ml) £U#gc7):/P^, (2 0-12, 2 0-22-2 
0-m2) Hfi23r3<D7uyi7 • • - (2 0-ln, 2 0-2n 
— 2 0-mn) tfnmB<D7ny{7\Z&Z>o *LTH- ^ 
Dy^^niiLftWtO^^fTFT (2 
0-11, 2 0-21-20 -ml) <D**- F«ffittS 1 (BE* 
2 2-lK<k0#»»tt£ft*. H«JC7±n4fx-f 
TFT (2 0-12. 2 0-22-2 0-m2) • • • (2 0-1 
n, 2 0-2n-2 0-mn) ®y-h«SH li§2<AKig|2 
2-2- • ■ 2 2-nl:«tO*ISi$n§c Sfcgft*:/ 
□ 7^mn^gn7tP^^fTFT (2 0 
-11, 2 0-12-2 0-ln) (BV— X««tt»2<0E«2 

4-nc±o*a*«sn*. mmizT^u^^y^-r 

FT (2 0-21, 2 0-22-2 0-2n) • • • (2 0-ml, 
2 0 -m2- 2 0 -mn) ©V— |g 2 CBE«1 2 4-2 

• • ■ 2 4-mK#»«tt;£ft*. uKoi'SJcwi^r*^ 

[0 0 6 4] tLT*^8«©SlO»Wl ^Kttll 
©H2tra«tr, I2©EI2 4-1-2 4-m^lT7 
tP^X<7fTFTOV-XS«l:«^AM^ 
<0li«Sr5V£ilTtr*J«^**. ZtUZ^DTi-ulf 
X^7fTFT©LftitfE(Z)'>7 hfi^M^-f 

[0 0 6 5] *fc**Jfi«l<0«2©«Fa«, «TFT 
^7to^X<7fTFT < !:^ ^JBS^U 3>lCct 0 

cnt<to«aas«©^»Tf**/ha!ftT#, ^m<B{g 

nxHk^<!:&§o £<B»£<B*^#S;;fttfxA-f 

[0 0 6 6] *fc#^*«©SS3<DW«tt, x-*F5 
>f ©Hi A»f * 5 7 1 D 7 f T F T0V 
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-X««*T<3DE*fittSl»-ft(CUfcCtlC**. £ 

[0 0 6 7] £fz*$ZMm<D&4<D<&m*, 0 8lC*f 
&51Z, 7^f^7'7h'J^XXU7 1 0<B±MRtfT" 
«l:il((E7tP^ 7f TFT**ft^Ell/, {7 
2/*E*fcUfcjftJC»*. ^S/#E«^T*CtT?, x 
-^F5^A<0»fPHift*«:¥»T#4i:*^ fflt*tt 

^at«Ttt^->»EHSKUfc»^Tt>, f-^h*7-f/1 
<Bfflft**ST£i**TS, /'fXaitftSx-^F^ 
^A^Bd5#5H«*/h3<T#5. ^tlHiOr-^H 

[0 0 6 8] ^SS0iJ 3 (D«IAB9lJim 1 Kjt^T&T© 

20 §mi©7tP^7fTFTTlSc$W, fLT 
l SB cb:/p * 4? izttfo^r m^u £x - * ^ & 
m&\Z\Z. »1<0S»2 2-lSffl^T7tP^7? 
TFT (2 0-11, 2 0-12-2 0-lm) *mmz*>\s 
Tx-*£S#5Afr 0 2SS^yD7^{:f^i^ 
tt, TtDjf^yfTFT (2 0-21, 2 0-22-2 0 
-2m) &mmz*>L,Ty : —i?$:m£&tSo ^<Dfc&, 
lSlt2#g^P7^WtJSn7^f^vMJ 

^xxu7os«o«#r (Hi#i) K»w*£i;*nr 

«3m lotD^P^^ttBftL^^mlKOT^-Pi/ 
X>fyfTFT1?*tfSn5&«!), ±ELfc<k5»Wi 

T*«BSn*7^ f h ij ^7IU 7 8 2t, T 
i-D^X-r ^^TFTgB8 4t, MF7^f A[Elft8 6 

40 S8 0±i:-#*«ts^lS«IT»5. ::t7tP^ 

X< 7^TFTS8 4Tlt HiaiXH7fc*-rj:5 
tC, M (nxm) *<Dfl^tCg3^$n^^*^, mfH 
£ 1 7P7^ tUTn^Pu/^^fdan^T^-Pi/X 
-f ^^TFTSr^tTo -#»«Sff3«^©«jg*ffiR 
xA<xl§5i{c^Tte, B3Sfflt)till:»«l/ftl 
0m MS'>U3>TFTH »»SW<iSS^fc 

7^P^X< y^TFT£»lfcT**><Bi:LT*2f 
T&£o ^lT7tP^X< y^TFT{;:g;J<£;n<2><k 
5 &iftl^* >i£fii^W"r S*»ft v U a > T F T ^ 

so n«, ^H^^AinKoM^iTs^ 
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;££F^A|H]&&£;tf^XS1&8 0±tC^T^Cch 

[oo6 9] mz*mm&mz. ^3SFrKAingg8 6 

£, iSSTFT&tfT^nyx-f ^TFT<hfW]HItt 
<Z)TFT^£>i&£$^f ^ y ^XteX^TM ^34(2 

HUT F TS^TtP ifX^f y^T FT^Nft^l/T 
;i/(7)T F T(D&frt>&Z>i/y h Vi?7,$\Z&r)M&t 

[0 0 7 01010 (A) \Z, l/^yXSO^t^7 
^iy7hl/yX^(^M«^U 1210 (B) \Z^r 
CO^-r^>^^-h^*~ro CLKl, CLK2(j:y 

oTl^. 0 10 (B) lZ7jk-t£o\Z, CLK1=HI/ 

CCLK2 = Hl/^jM;:&£<h, im^tlfc^-^rtV 

u^Mzt^t. s-\zp\zut$znti^-?rf, j— 
KQirtB^^n^. \&t<D&o\z\,x'T-?v>^7 vm 

ndcd^t<£<, mmm&&^te^&iz&z> 0 

[0 0 7 1] ill (A) L U*zsXm(D?^j-^y 
?misy HUvX^<Dfffl(D#J£:^U 011 (B) \Z^ 
<D?-m>tf3 Lj r~-h&^To CLK 1 =HU^;i/TA 

IICLK2=H U^MCte^ ut$2tirz : T—?rf; 

*i:clk i =HI/^JM:/^^, <m2nfc^-^ 

010 (A) i:S^J9IEmig^gTfe^^ ^»CD» 
[0 0 7 2 ] «±iftBJb^c^^-^ 7^Sy7hUyX 

[0 0 7 3] 01 2 (A) tC, 7~hX h77^F ■ D 
-Ktt£<D2fflX^^ hU-^X^CD^^J 
£^:U 012 (B) iZ^CO^-i ^ >if^^—V^ 
to C L K 1 =H l/^l/TA*T-^D I N^iWS 

n, y-FPS^Qicx^^^ 7^i:f^n^o 
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ifl. X^tV yi7\Zy:-?$:®:$f~T:£Z>tz&, m=£\Z& 

[0 0 7 4] U±0)M^(Dyy hl/yX^ianH :£ 
T(DTFT^Nft«T»tl)^ N^-^^;l/ 
tf) T * D if X -f y ^ T F T i: H * T F T <h S S K ± t C — 

io (*JS0iJ5) 013 (A) ^Jfi«5©«l««&*b, 
013 (B) CCDBTOISrSHSSt. f*S*r**S:i* 
AT v— 0^CFM9 8 <hTFTS1& 
1 0 OCDlBlcKtt&nTV**. ffiB<mte»AP 1 0 2 
Kl<k0itA£*U SAP 1 0 2tt»ih»l 0 
iSflS. 7-?K7^A1 0 6, 1 0 8, *$H7^ 

/nion 06 (a) tmmizm^^KDm—miz 
[0 0 7 5] v-;i/SP9 oas-fi*gi£ic: 

20 4ot*D, *»*f»*<»ASn**l<Z)i*AXU7 9 

com2CDi*AxUT9 4JC»JGdcbfcjSUC**. JKDJ;? 
\Z-TZ>Zt-e, 013 (B) ^"Tcfc3^> T^P^X 
-fy^TFT 1 0 2, ^(DffimZ. ftJSbfc^M^FOSt 
ttTSATS*. cntCj:^, TtP^^TF 

30 (Dm&wtnfr&mzmris, Ttpm^fTFT 

V>o lot, 7tP^X-f7^TFT^<tti}AU 

40 [0 0 7 6] *HJ6«O*2(0«p«tt, 013 (A) \Z 
^ir^olZ, 7^f^f77 h'J^XXUT (S^®®) 
9 6 CD±fflRlXTffltcm 2 <BW AX U794 ftK^t, 
ffl (Xtt£«) ^?S B B 0 «»^i*AP 1 0 2£!£tt, ±« 
RtTF«l<D»2©i*AxU7 9 4 1:, T^n^X-T^ 
TFT6*Rf^Ilb&jSl:»4. C0)j:«5lc-r^- 
tTi7S/«E**^«t^0, FyhjE«BWifO«K 
fc«Bfc&*. j eUTTi7^>r^bU^XXU79 6 
82 0JJAXU79 4 t>x-^ F7</U 0 
6, 10 8, tSH7-<Al lO^t^nTl^ti/: 
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**jE*«Ttt. Sg2©£tAX'J7«. 7?r^Vh 

u^xxut 9 6 ©<!>&< tfe±Ttctstte>nT^n« 

«AtfB13 (A) ©EK*f«5J-OtJAXU7 

2 ©£f AX "J 7 SriSWUi* WAlffl 4 ©DICtkTJ; 5 

©fl±£»J#T#-S,, 
[0 0 7 7] £ 2 ©it AX U79 4 ^©Mft©ltAf40iJ 

SifcBMWU CFS&9 8<hTFTg}£l 0 0 
0£*>-B\ Xffi*HSt»C-r*. -©!$« 09*.tfBll 3 
(A) ©FiC^-r^^lC/jN^^AP^^bTfe 
<„ #tC. tJAP 1 0 2CO{^jfifC^W»S:S#. A*, 
#H«tCM-T<!:. tti&»*W§*An 1 0 2S^TJBl 
©MAIU79 2 KaSn&tJ. £©1$, £2©*fAX'J 

794 Fm\zmtfL\^tzmxu*:-ft\^-c%mmn 

aw^fBtLT^mf. I2©iJAX'J7 9 4{C^U 

/t^SWiffin&tj. -?■©«, itAQ i o 2£it±«i o 

cntCiO, !&l©itAx'J79 2tCtei& 
fi»»*. £2 ©fcfAX'J 7 9 4 l:HK»LfcSa96 

[0 0 7 8] Ti-U>f v^T FT <D&m, WStt© 
&#£ia£fl!l©#ii;<fcLT(4. 0 1 4 IC^T <£ 5 tC, 7 
tn^-f7fTFT10 2, ^^^n^Xl" •.y? : - 
TFT;S:U^^©iEiSI£. «li*m«fc <9 "b»«*©fi^» 
«R1 1 4Tf«5#fe*«#Ae.n*. tfiSURl 1 4fi 
7tD^7fTFT10 2^iM5ffi 

[0 0 7 9] fcfc. *^«a*sirfi«f*fc*»ctt. 

7^-P^X-f >v^TFTCD*-7j:e>-r> 7i7-r^:/vHJ 
?XXU7 9.6K:jgj££ft£{B^iSS£'&, MWMiO 

©±s, ««*©«t>tt«8t-ca^.«, c©raH*«F* 

X-f "/5=-TFT©b€?^ifii^H©->7 hfifciljEfc*)© 
K-TSfcJ&fctt, 7tD^X-f7fTFT©V-Xl« 

[o o 8 o] mi 5tr, 7 j —)v Fffl&mm&n-Dtzigi 
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Sfci*. jf-StUfCftlA^f^V s /^©H&V c £ 
£>H1 5lC^-rd;^lCV s ©Sfif4#M»a£H i fe©t& 

4o -e-tT®«©TN^T«±5gaE©mjE*aJiraf 

•5&g#&£fc#>. V S©*Ht> 1 0 VgSMtfi 

ic, v s ow>fev cto *>Avf*m&^n&.£ts.? 

TV>5. ^ ^ TAVCf i^I= V c - V c omCSM 

[0081] d©«t5ic0i 5\z7K~rmmm]&T?\3~ v 

7tD^x-f •>5 1 TFT©A*(i^©ii*afeJCt:<-r-5i^ 
T~*mm&mz, mi 6ic*-r«fc5c ttftsaic-s-A 

m®tvf&) . il5TH VsOSMVcSWl: 

20 0 ^IbTtt, V c o m<DMHtf 1 TK^aEWPBlfttcSe 

Vs©lg1iS:/h$<-r4Ct*i-e#4. CtllciO, s 
^■Sft 7 •^-P^X'f yfTFTOAM^ 

A*^ffilft^mK{t;T'#. 5V»ffi©«ffi:7a-feXTJBl« 

inx MbfcEin*. d©J;5tciHn ; E> 

fc#>, AV©3?i${g=V s ©Jp^fi-V c om©¥£3fI 

[0 0 8 2] ^fCB 1 7 SJ8^T*2SJB«©flS©«»:*f 
fi^l»BJT4„ 017TI3, 7tD^7fTFTffl 
AfJ^Z 5 VRTtC-r^fc*. ^^S©4ffiy-h 
|g«b UJTF. lH4ffiy-hffiidtP?^) Srffl^TVf 

1 H 4 mtr- Y~mW)T*\Z, HI 1 7 tCSrrj; 5 tr, * 
S^tC-^A-Sff^-V gatel, V.g a t e 2 IZMIRM. 
ffi, #a«?*ttJ; 0 t>*fi©««.»* 1 ©« 

-5g»! rw« t3 >ta ic# k ^ * « # t * ^*»» 
§i«snt^5. mi 7\z*-t£o\zm$im?$T 

1 mzmA.\Z7 2 t IT 2 *¥*SJWIB!2'fc*tf j£SE»l;: 
so B, Vgatel ©^S^Ti4V 1 £ttfiy$SS©*{£ 
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#±tf &n. Vg a t e 2 0iSiTtiV2Bt 

«ft#tt©«&#Ttf e>n-5. CtltCcfc 0 V c om£ffi 

TV s £ffittSe-T5&g#&< & D. V s ©JHg£/h 
£<T#, 7fnn-f 7fTFT©AM^ 5 VJ£A 
TKTS;i£a«W1!efcfc*. {fiilStt©fa±. 

[0 0 8 3] lHn^HOKKrCtt. »|RJ««K#* 

A*«»arr*fc^5 Banjos**. iH4iy- 

[0 0 8 4] *Cil8 (A) , (B) £fflV>T*#l;&£ 

04, H 8 fC^f 5 IC, Ti'T^^hUi'XXiJT 
©±{BiJRr/T#JtC T T P 77s -f y F T S^iTT^E 

p^x-r f inK-nm^nm^ 5 vjetfk-t-s 

te) IE®j£fT5o WAJfHl 8 (B) KjR"TJ:3fc, ± 

noTtn^'f y^TFToittijjm^omm*. mi 

7^-;i/h*T«5 V~ 1 OVtU i2 
0~5Vt-f-5o — Tffi07tD^M7fTFT 
©it573{i^t©l£B£, I17^-;PHTH0V~5VJ: 
U m2 7^-Jl/FT*«5~l 0 Vtt5. SfeVco 
m«5 VCDDCmiEtC-r^o CC.fc'S Z. £T\ 1 
7^-JPH©Wrai*3-ett, 7tnn-f7fTFTO!li 
£{f-^©igtl« 5 VOTt^t), A^«^C0SiHt)5V 

t>m^mmii$5~ 1 ov^o-svk^d^dvc 

-y^TFTWiiJ^f^ieBfcO — 5V#"=>5 — 1 0 VtC 

^lCS)JjO$n^DC*ffi$0 VlCT^-5„ gp^<l©!fgljj 
Xmz&tU*. 7±U>f7,^ 7fTFTfflA^©jg 
*§£ 5 V^TlCtt, L#lMSm)I©->7 b4£3gIE<fb 

[0 0 8 5] J£TF, **fiit©tf]±i*SBI4£»©BI!l 

[0086] *mm&rt'\*, @i9op ic^-ri o tc. 

^TFT^^-7$-tt-5^W*ISttTV^o 019lC£>^ 
TGl~Gn (S'T'P y i> MiR.iB^~C $> 0 > 01, 07© 



(15) 

iff 

mi©ES&2 2-l~2 2-nK#A£ft-5fI#T&£. #J 

AtfpK*-r*7«w©M^*#iaj««yc om^w 
m&m\*7u-T<oiftm\zts.z>. «£o-c, £©n#tc 
*. *fciH4«y-hKBft©*^{c:«, 
t f t ^ u ft m&tt y u - t- 4 > tfwm IZ tt Z> © 

$fe7fD^-f7fTFT0t7«fl$iW 

[0 0 8 7] Sfc*HJS0lJT«. I2O0Q, R ICtkT 
Vc om©@14S:S^$-t±fc^[C^:T©Ti-D 
^X<7fTFT§t>^t, A^RlrBf^OUizy h 

SL&m^ov-tv hnmzmitrtux* mmizm^ntc 
9 t>mm&mzm? l^px i — ^a^c-st^s 

WIS*#iBT?**. £fc02 OTli, Vcom^IttS 

U-fcy K^^yj^^-^Tfr^CttC^O, ^©^ 

[0 0 8 8] 0 2 1 (CSTi^tC, 

so 9^>^ ; E'J^ffll»T^if-^©5 :: -^©MD:#^j!n ; S 

A«mi©BH^2 2-lri*)I#?£*l5£, PSLTiViT^ 
D^X-f-^TFT (2 0-11, 2 0-21-2 0 -ml) ^ 
jB»Sn4««»l:J*LTje2CDB»2 4-1. 2 4-2- 
2 4-m*^LTT ? -^^|plB#(C##^sn^„ C©B#, 

-^©x-^s-e-©ss«#iitr^£ii-e#^Uo 

**J£CSJTIi, 1212 1 tc^-Tck •SIC, ^y^t'J^ffl 

X-fy^TFT*^L-Tfll^*J:»fra^l^»-6. d© 
J; o iZ-?Z> Z tum 7 ©J; 3&$t{£T-fc. ISJSf-i' 

(*««7) HJfi«7tt, 7tom7? : TFT©^ 
*tfelt«EO««CWr*3li«i«1?»*. 02 2 (A) 
so icT^-P^X-f 'V^TFT©^«|alS§i&^-ro T^P^ 
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29 



AV=AVgXCgd/ (Cgd + CO) 



30 

Ticket o \z^Z>o 
(i) 



uCtAVgH 7ta^7?TFT(DWIOTV 
g<0«ffi*{t»T»*. StCgdU 7tD^7 

[0 0 8 9] TFW-h • HH>fflSlCgd 
tt, El 2 2 (B) Jc*i-J;3lc, IftO8iCgd0t 

se® 1 2 o \z^^^^j^mc g d c t©sittt 

?t*;P81C g d c letter- h/H77ftfftt 

a***. ipt>02 2 (o <£ ? ic, ft&imm 

CgdcH y—h* FH>P^lEVgd^l^WI 
mi±v t h£«A*iitttrr*. 

[0 0 9 0] 7tP^yfTFT©Ii^ 

5>^t-MJB2 2 (D) Oct^c^ns. 

AVa>AVb 
<DW%1fltiLfrtZZ.£.\Zte2>. BP'S, 7ta^7>fy? 
TFTCOA^ft^V i n©3fc/hfc±Og5#tfett«fl£©« 

[0 0 9 1] 023 (A) K43V>T, Pte, ^#tfett« 

ttT&rK Qtt, mSWtP^^fTFT^ 

z>z:tT\ ±vr -±V2' oift*»*amwiB 
*$n^>o iio!)fc«&«ftfcDc«jBE7&*H3jHisn, 

(2) fcs-rjiaK/t-f 7x*frfc±o ******* 

[0 0 9 2 ] ^CT**SS^J"e«, T^D^X-fy^T 

f t<d v-7,mmzm^'r^xijm^r<Dm&:<o±^\z^ 

^LT^o #JAtf02 3 (B) tC&^T, Rtt, ftlE 

^fr^nfcT^-D ^x-r u/^t f t<£> A*rts-ire* o , 

S«U *©«^7tD^^f 7f T F TOttJ*»ttT 
CKDctptCT^D^X-f 7fTFT^fMl 

ttffiJC<tt5T«EEv7hLfc{I#*, ±V1-±V2(D 

mmttm*mn\zir2>z.£jfi-e%z>. cniz&vmm* 

[0 0 9 3] ^#4fe»«E*««*r**tjE0)¥ffitbT 
tfttt«JBES:AVa, AVbtl/ft*^:, 112 3 (B) 

H\ c(o;^^i7T^^-y;^J:0T^Pi/x>f 



*T\ 7tP^M7fTFT'\(DAAfi^V i n*HV 

1 C0«^ (^T-Xl) <h, +V2©«§ ($r-X2) t 

li-fn©*^t)±iC (1) KLfc**ofc£€?tttt«EEtfi 

d*tS&oT<*. gp*>02 2 (C) fC^-r<fc3lC, ir 
io -X l©**«^r— X2ck0feKC»l 2 O0?t^§ 
1C g d c ^tSUSioy- 7X6*< ffl ^ 
TV>5£«>, X 1 (DMl^ttiOCgd©!^ 
f<SS. t^T±S (1) frZWZfrtSi&OlZ. 02 

2 (D) l:StAVatAVbt©mi:ll 

(2) 

JPO*M«^tt7tDi r O*iOTtA/D»b 
20 jEftfT 5o *UT»jE*fTofc«^*D/AjE»UT7 
(*JS^J8) *^H£^J«, 7tP^7fTFW» 

CO^ft^^SSl 3 0A^8tSnfc7tPi/R, 
G, BOR#fi-^ttA/Da>y\*— 37 1 3 2txy^;i/ 

fd^i, 7j~ut?R* g, B<D$kmmmzmmi,rz±'VA 

/D3>/W13 2M$t5, t>*>3/u, ffi^ai 
A-?13 2OTIi:4So 7-f>^ : EU134 

^[h]&& I3 6i:i Off 5. »«R«a**fTfonfcffi-^ 
40 d/a 3 >n-9 *\nmt K 5-f /t 1 3 8 

nJflBfcfcft. t-^H7^A1 3 8C0m^«T^-D^X 

>f^TFT»i40i:A*sn, cnic<to«#*tc 

[0 0 94] ^04, 08 (C^T^^IC, 7^f^ 
so km:, nttftX«iattl 3 6l:iDf^»« 
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l/2ffirr».'*UT, ±ffl> TiOTtn^-f^? 
TFTKSttSnaaSl, *20r^K5'fAl:«8 

x~* F?^ A©»fP»*R**»lcr-6C:t*«T*, 

EittS^iT, «*t*KI0B»N Ku/hSftB»# 
^IIIBtft*. 3EK:x-^K5-fAftH6 (A) ic^TJ; 

[0095] feis*55 ±emKM i 8 t 
mmou^TOhmmt. 04, msiz^ho^mz 

-f^OEitti, flft. T^D^X-f y^T 

[0 0 9 6] 
[Sffi^ffiWctlKPJ] 

[01] ^«fi«io)«tfi««a)««ffii&*'rH-e»*. 

[0 2] U#^M«EE©i/7h*i»fPWf|IBi:©Bi*K: 
[03] i$TFTt7tP^7fTFTt^7 

[04] *iWlOW7»5 hA c ^->co-^J^^"r0 

[0 5] 0 5 (A) , (B) fcL E^Jg^£^-ffcT3 

[06] 06 (A) tt, HJfi«2©«««**rH"C» 
0, 0 6 (B) HJt««**-rHT»*. 

[0 7] *jfiw.3©«aai«<D«i««**-rH'c**. 
[0 8] mifc&\3<Du^ y*y b/^-xD-m^-rm 

[0 9] ^W4CD«e B B H ^g(D^W^:^t-0-e^^)o 
[010] 010 (A) , (B) tt, f^^vZWy 

V b VV7s9<mMmk'Bt&94 5 >{fW- b £^ 

T0T&£o 

[ill] ill (A) , (B) tt, ^t5y?ffl^> 

[01 2] 01 2 (A) , (B) fi % X*x>f yi'Siv' 

[01 3] 01 3 (A) »HSEM5 0)ffiASB^WfiEfl 
**-THT*0> 013 (B) 



[014] *js«5C!)<Bo«**'rBi"e»4. 
[015] 7^-;i/HSCB»©tt«iift»^^vVT*-r 

[016] mfi«6lC«SlHZ3^:>«0Seffi!toOlE 
fiii£^tCO^T^T0T&3o 

[017] nwmeiztit* iH4«y-hKi!ia)B»* 

[018] 018 (A) x (B) feu ^S/#E«T«^- 
io <g> 0 

[019] T^a^X-f ^TFTO^JHIBSKtt* 

[02 0] T^D^X-f ^^TFTCDU-fe^y hJWIBSK 

[02 1] ^-f U Srffl t/^cf-^Ot^®i 

[02 2] 02 2 (A) , (B) , (C) , (D) te, 
strife W«JI»COViTittM-r€)fc«>(0BlT»*. 
[02 3] 02 3 (A) , (B) tt, HJS^J7 1C^^>^ 

[02 4] *lfi«8lC«S^->XxA©«l**"r0T 

[^©1»9» 

8 iiTFT 

10 7^x^^vHUi7XXUT (S^liffl) 
2 0-11-2 0-nm 7tP^M7?TFT 
2 2-1-2 2-d Il(Z)Ei 

2 4-1— 2 4-m f§2(3E$g 
so 3 0 ^7XSt 

3 2 T«j»RIR 

3 4 *»i'>U3>i 
3 6 y-M6»R 

3 8 y-hmffi 

4 0 lfp1«gi 

4 2 

4 4 itBJ*$®ii 

6 0 T^x^^hU^XXUT 

6 2 CFS1S 

40 6 4 TFTS1S 

6 8 TABt-^ 

7 0, 7 2 x— ^ F5^f A 
7 4 aF7^A 

7 6 mSSSffi 

8 0 #xXS« 

8 2 7^x^^VhUi7XXU7 

84 TtP^^TFTS 

8 6 

9 0 s/-^as 

50 9 2 «1©»AXU7 
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9 4 SB 2 ©WAX U 7 

9 6 7i7^^yvhU^XX'JT 

9 8 CFgffi 
100 TFTSffi 

1 0 2 mxu 

1 0 4 iJlk# 
1 0 6, 1 0 8 
1 1 0 jfealEK^^ A 



1 1 2 
114. 
1 3 0 
13 2 
13 4 

13 6 
1 3 8 

14 0 
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[JffctJ B ] ^FfiK 1 5¥3fl28B (2 0 0 3. 3. 2 
8) 

[^mmm 1 ] 
[*HE»*«a«] ha* 

men* h5>v>x*©y- h**ic»ittan*N*© 

Xfg«lC«^$n5M (=mXn) *©fB^i:, 

2©e^t4^*, 



x^©y-x««^s&-r-&A*ft#©«'PS$ 5 veir 

X*£:£. ^^->U3>©»Rh5>> J X^(C<J;0^ 

[m*JS3] ii^ixi4 2©^-rn^tw*3^T, 
m$^2<DSiwzxtim^^^r^j : -^ K^-f a*© 

Bdiepi^ H7>y7;S'*«I3n577T'f 7^ h "J ^ 
X x 'J 7 © ±&m ZfTM iciiu IS 7 ^ □ ^X y^b?> 

izEeanST^-P^X-f yfh^^^l: (2L- 
1) #3®<g-fti£«&ttU ffi73tcaBB$tl^7±D^ 
X'f •y5 L h7>v ; X^fC2 L#a©{f^SrS^b^Cl 

x M^iJtCT h U ^ XI2B£ tl-5H^ h 5 >v*X * t , 
MfBH*h7>vX^©y- K«®(C«aan-5N*© 

w<g£mz3mt * b.^<\zmmm b 5 > vx * © y- 

^f-f7vh U *XX'J 70±«RtTF«IC*»1"t>e 
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(2) 

3 

n^-^r KEItS n* 7* □ 974 v * V v > vX * K 
(2L-1) fgCl^i^ieL,, ffi^lcSHM^n?. 

7*7^ 7v h U^XI'J 7©T«»cBB«an*7^"P 



4 

974 y3 L h7>i?75>twm%i2(D7 : -5> Y54 A't 

[^«IE3] 
[*6IE*HMJSS*J 93ffl* 
HtIE*ta|USB*] 0 0 0 1 
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[0 0 0 1 ] 

[569I©JiS-rs&ffifl-»J *58Wtt«tffi«BliH-r*. 
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